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To provide complete coverage of literature 
related to major Department programs, an- 
nouncement publications which are compre- 
hensive in their coverage of certain energy fields 
are issued regularly. All information in these 


publications, plus additional backup informa- 
tion, is included in the energy data base of the 
Technical Information Center; all references are 
also available for machine searching via the 


on-line retrieval system, DOE/RECON. Descrip 
tions of these current awareness publications, 
which are supported either directly or indi- 
rectly by the DOE, appear below. 


PUBLICATIONS OF THE TECHNICAL INFORMATION CENTER 


Energy Abstracts for Policy Analysis (EAPA) 

A monthly abstract journal devoted to the 
analysis of energy research, conservation, and 
policy. Scope and coverage are limited to 
substantive articles or reports and emphasize 
the following: programmatic efforts; legislative, 
regulatory, and other legal aspects; social, eco 
nomic, and environmental impacts; regional and 
sectoral institutional 
EAPA is available trom the Superintendent of 
Documents, U. S. Government Printing Office, 
Washington, D. C. 20402; domestic subscribers 
$3.00, foreign $3.75 per copy; annual cumu- 


analyses; factors, etc. 


lative index, domestic $4.00, foreign $5.00 per 
copy. The annual subscription price is $38.00 
for domestic subscribers and $47.50 for foreign 
subscribers. 


Energy Research Abstracts (ERA) 


A comprehensive semimonthly abstract 
journal devoted to all areas of energy-related 
information produced by the Department of 
Energy, other U.S. government organizations, 
and foreign governments. Indexes are cumu- 


lated semiannually and annually. ERA is avail- 


able to the public on a subscription basis from 
the Superintendent of Documents, U. S. Gov- 
ernment Printing Office, Washington, D. C. 
20402. The subscription rate for the 24 semi 
monthly issues including a semiannual index 
and an annual index is $184.00 for domestic 
subscribers and $230.00 for foreign subscribers. 
The semiannual and annual indexes will also be 
available separately to subscribers. The cost for 
the semiannual index is $18.00 (domestic) or 
$22.50 (foreign); the annual index is $33.00 
(domestic) or $41.25 (foreign). A single issue 
costs $5.55 (domestic) or $6.95 (foreign). 


The following publications are available to the public on a subscription basis from the National Technical Information Service 


(NTIS), Springfield, Virginia 22161 


The annual subscription rate for one volume (calendar) year (12 issues plus cumulative 


index) is $45.00 for domestic subscribers and $90.00 for subscribers outside the North American Continent. A single issue is 
$6.00 (domestic) and $12.00°(outside the North American Continent) 


Current Energy Patents (CEP) 

A monthly publication providing abstract- 
ing and indexing coverage of the international 
patent literature, including patent applications, 
that concerns any aspect of energy production, 
conservation, and utilization. Available as 
PB81-902800. 


Energy Conservation Update (ECU) 


A monthly abstract journal devoted to 


current information on energy conservation in 
buildings, transportation and propulsion, and 
industry; waste processing plants and equip- 


ment; energy storage; energy conversion; ad- 


vanced automotive systems; combustion 


power cycles; synthetic fuels; and 


power transmission, Available as PB81-914800. 


systems; 


Energy and the Environment (EAE) 

A monthly abstract journal devoted to 
information on the impacts of energy-related 
activities and radioactive and nonradioactive 
pollutants on the environment. Available as 
PB81-914900. 


Fossil Energy Update (FEU) 

A monthly abstract journal devoted to 
information on the processing and use of fossil 
fuels. Available as PB81-914600. 


Fusion Energy Update (CFU) 

A monthly abstract journal devoted to 
information on controlled thermonuclear re- 
search. Available as PB81-915300. 


Geothermal Energy Update (GEU) 
A monthly abstract journal devoted to 
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information on the utilization of solar, tidal, 

and wind energy. Available as PB81-914500. 
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Synthetic Fuels Update (SFU) 
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information on coal gasification; coal liquefac 
tion; other coal processing; biomass conversion 
to fuel; shale oil and tar sand bitumen produc- 
tion; hydrogen fuels; other hydrocarbon fuels; 
alcohol fuels; and inorganic hydrogen com- 


pound fuels. Available as PB81-902700. 
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the Technical Information Center by the 
International Atomic Energy Agency 
International Nuclear Information System, 
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Through an exchange agreement, IAEA/INIS 
provides all non-U.S. nuclear information of 
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ABOUT ENERGY RESEARCH ABSTRACTS 


Energy Research Abstracts (ERA) provides abstracting and 
indexing coverage of all scientific and technical reports, 
journal articles, conference papers and proceedings, books, 
patents, theses, and monographs originated by the U.S. 
Department of Energy, its laboratories, energy centers, and 
contractors. ERA also covers other energy information pre- 
pared in report form by federal and state government 
organizations, foreign governments, and domestic and foreign 
universities and research organizations. The user should remain 
aware that ERA coverage of non-report literature is limited to 
that generated by Department of Energy activity. 

ERA is comprehensive in its subject scope, encompassing 
the DOE’s research, development, demonstration, and techno- 
logical programs resulting from its broad charter for energy 
sources, conservation, safety, environmental impacts, and 
regulation. 

ERA is available on an exchange basis to universities, 
research institutions, industrial firms, and publishers of scien- 
tific information. Federal, state, and municipal agencies 
concerned with energy development, conservation, and usage 
may obtain ERA free of charge. Inquiries should be directed 
to the Technical Information Center, P.O. Box 62, Oak Ridge, 
Tennessee 37830. 

ERA is available to the public on a subscription basis from 
the Superintendent of Documents, U. S. Government Printing 
Office, Washington, D. C. 20402. The subscription rate for the 
24 semimonthly issues including a semiannual index and an 
annual index is $184.00 for domestic subscribers and $230.00 
for foreign subscribers. The semiannual and annual indexes are 
also available separately to subscribers. The cost for the 
semiannual index is $18.00 (domestic) or $22.50 (foreign); the 
annual index is $33.00 (domestic) or $41.25 (foreign). A 
single issue costs $5.55 (domesfic) or $6.95 (foreign). 
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HOW TO USE ENERGY RESEARCH ABSTRACTS 


@ ABSTRACTS IN ENERGY RESEARCH 
ABSTRACTS 


The principal elements of abstract entries for a 
typical research and development report and a typical 
technical journal article are illustrated below. 


Date of publication Contract number Availability 


Author(s) Title Corporate 


} 
49343 ‘(LA—7899-MS) Hydrogen scattering ycross section, 
THin,n)'H. ‘Stawart, L: (Los {Alamos Scientific Lab.,f NM 
(USA)). Jul 1979: Contract W-7405-ENG-36. 17p. Dep. NTIS, 
PC A02/MF AOl. 

The status of the hydrogen scattering cross section is 
reviewed with particular emphasis on standards applications. The 
ENDF/B-V evaluation is described in detail and compared with 
experimental data. 58 references. 


Report number 











Abstract 


Journal citation Date of publication 


Author Title 








‘ 

48072 ye egies of downhole flow of a/gas—particle 
mixture. Stokes, V.K:4(Foster-Miller Associates,Anc., Waltham, 
MA). J. Fluids Eng.; 100: No. 4, 410-413(Dec 1978): 

¥ Assuming that a gas—particle mixture behaves like a 
homogeneous gas, in which the slip velocity of the particles is 
negligible, the various flow regimes in one-dimensional downhole 
flow, including the effects of gravity, compressiblity and wall 
friction, have been investigated. It is assumed that the flow is 
isothermal and that the wall shear can be accounted for by an 
| empirically determined triction factor. 
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e INDEXES TO ENERGY RESEARCH 
ABSTRACTS 


Five indexes are provided for approaching the 
contents of each issue of Energy Research Abstracts 
(ERA). These indexes are cumulated semiannually and 
annually. Each index is preceded by an introduction that 
details the organization of the index and the principles 
by which it was compiled. The reader is referred to these 
introductions for information not found in the index 
examples that follow. 


eCorporate Index 


Technical report literature is indexed using the name 
of the organization or institution responsible for the 
issuance of the report. 


49343 ‘(LA~—7899-MS) Hydrogen scattering cross section, 
‘Hin,n)'H. Stewart. L. (Los Alamos Scientific Lab., NM 
(USA)). Jul 1979. Contract W-7405-ENG-36. 17p. Dep. NTIS, 
PC AQ2/ME AOl1. 


is indexed as: 


Los Alamos Scientific Lab., NM (USA) 
Advanced laser fusion target fabrication research and develop- 
ment proposal, 4:48249 (LA-7619-P) 
Hydrogen scattering cross section, 'H(n.n)' H, 4:49343 (LA 
7899-MS) 


e Author Index 


Each author’s name is indexed in the form appearing 
on the document abstracted, with the exception that 
given names are reduced to initials: 


Stewart, L., Hydrogen scattering cross section, 'H(n.n)' H, 
4:49343 (LA-—7899-MS) 

Stewart, M.D., See Mcinroy, J.1°., 4:49280 

Stewart, W., See Dean, J.W., 4:48543 

Stimson, J., Reproduction, growth, and survival of Enewetak 
corals, 4:49200 (NVO—0703-1, pp 56-59) 


eSubject Index 


The subject index consisting of entries naming 
specific materials, objects, and processes is arranged 
alphabetically. Document titles and informative phrases, 
or both, specific to these entries are arranged alphabeti- 
cally under the entries. 


HYDROGEN I TARGET 
Neutron Reactions 
Hydrogen scattering cross section, ‘H(n,n)'H (Above 100 
keV, review), 4:49343 (LA—7899-MS) 
HYDROGEN NITRATES 
See NITRIC ACID 
HYDROLOGY 
Research Programs 
Inventory of advanced energy technologies and energy conser- 
vation research and development: 1976-1978. Volume II. 
Prepared for the Committee on Science and Technology, 
U.S. House of Representatives, 96th Congress, 4:48749. 


eContract Number Index 


DOE technical report literature is indexed using 
contract numbers. This index contains the contract 
number with corresponding abstract and report num- 
bers. 
W-7405-ENG-36 Los Alamos Scientific Lab., NM (USA) 

3:49698 LA-tr—78-45 
3:49857 LA-—7224T 
3:49863 LA-—7235-MS 
California Univ., Livermore (USA). 
Lawrence Livermore Lab. 
3:49386 UCRL~—52456 
3:49431 UCRL-—52405 


W-7405-ENG-48 


eReport Number Index 


Technical report literature is also indexed using re- 
port numbers. This index includes information on where 
individual reports may be obtained. Patents and confer- 
ence papers are indexed here as a matter of convenience. 


LA- 
7899-MS 
LA-tr- 
78-69 4:48158 


4:49343 Dep. NTIS, PC A02/MF AO1 


Dep. NTIS, PC A03/MI’ AOL 
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bibliographic information entered into DOE’s computerized bibliographic information system. 
The six-digit category numbers are utilized as if they were three pairs of two-digit numbers, the 
first two pairs being used to arrange the abstract content of Energy Research Abstracts. The 
following listing includes the totality of the 40 first-level and 294 second-level subject 
categories used. Because each issue of ERA announces only those documents becoming 
available during a semimonthly period, some subject categories may not be represented in every 
issue. The complete subject category scheme with scope notes is available as DOE/TIC-4584-R4 


from NTIS for $7.00. 


COAL AND COAL 
PRODUCTS 


Processing 

By-Products 

Properties 

Waste Management 
Environmental Aspects 
Reserves and Exploration 
Mining 

Transport and Handling 
Combustion 

Marketing and Economics 
Health and Safety 
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PETROLEUM 
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Geology and Exploration 

Drilling and Production 

Processing 

Products and By-Products 

Health and Safety 

Marketing and Economics 

Waste Management 

Environmental Aspects 

Policy, Legislation, and 
Regulation 

Transport, Pipelines, and Handling 
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NATURAL GAS 
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Geology and Exploration 

Drilling, Production, and 
Processing 

Products and By-Products 

Health and Safety 

Marketing and Economics 

Waste Management 
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Artificial Stimulation, Plowshare, 
etc. 

Policy, Legislation, and 
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Transport, Pipelines, and Handling 

Properties 
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Storage 


OIL SHALES AND TAR 
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Reserves and Exploration 

Site Geology and Hydrology 

Drilling, Fracturing, and Mining 
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Direct Uses and By-Products 

Health and Safety 
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Waste Research and Management 
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Economic and linancial Aspects 
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Disposal 
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Geothermal Data and Theory 
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Environmental Aspects 
Wind Energy Engineering 
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Generation 

Environmental Aspects 

Power Transmission and 
Distribution 


NUCLEAR POWER PLANTS 

Power Reactors, Non-Breeding, 
Light-Water Moderated, Boiling 
Water Cooled 

2 Power Reactors, Non-Breeding, 

Light-Water Moderated, Non- 


Boiling Water Cooled 

Power Reactors, Non-Breeding, 
Graphite Moderated 

Power Reactors, Non-Breeding, 
Otherwise Moderated or 
Unmoderated 

Power Reactors, Breeding 

Power Reactors, Auxiliary, Mobile, 
Package, and Transportable 

Regulation and Licensing 

Economics 

Process Heat Reactors 


NUCLEAR REACTOR 
TECHNOLOGY 


Theory and Calculation 

Components and Accessories 

Fuel Elements 

Control Systems 

Environmental Aspects 

Research, Test, and Experimental 
Reactors 

Plutonium and Isotope Production 
Reactors 

Propulsion Reactors 

Reactor Safety 


ENERGY STORAGE 
Magnetic 

Compressed Gas 
Pumped Hydro 
Capacitor Banks 
Flywheels 

Thermal 

Liquefied Gas 

Chemical 

Batteries 


ENERGY PLANNING AND 


POLICY 

Energy Analysis and Modeling 

Economics and Sociology 

Environment, Health, and Safety 

Natural Resources 

Research, Development, 
Demonstration, and 
Commercialization 

Nuclear Energy 

Transport and Storage 

Waste Heat Utilization 

Conservation 

Supply, Demand, and F orecasting 

Policy, Legislation, and Regulation 

Fossil Fuels 

Hydrogen and Synthetic Fuels 

Electric Power 

Consumption and Utilization 

Unconventional Sources and 
Power Generation 


ENERGY CONVERSION 
MHD Generators 

EHD Generators 
Thermoelectric Generators 
Thermionic Converters 

Fuel Cells 

Electromechanical Converters 


ENERGY CONSERVATION, 
CONSUMPTION, AND 


UTILIZATION 

Buildings 

Transportation 

Industry and Agriculture 

Municipalities and Community 
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Education and Public Relations 
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External Combustion Engines 
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Alternative Fuels 
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Metals and Alloys 
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Other Materials 
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Analytical and Separations 
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Inorga’.ic and Physical Chemistry 
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Electrochemistry 

Photochemistry 

Radiation Chemistry 

Radiochemistry and Nuclear 
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Combustion Chemistry 


ENGINEERING 

General Engineering 
Facilities ana Equipment 
Lasers 

Heat Transfer and Fluid Flow 
Materials Testing 
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Vacuum Engineering 
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Waste Processing Plants and 
Equipment 

Combustion Systems 

Underground Engineering 
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Design, Development, and 
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Beam Dynamics, Field 
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Radiation Effects on Instrument 
Components, Instruments, or 
Electronic Systems 

Miscellaneous Instruments 
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EXPLOSIONS AND 
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Chemical 

Nuclear 

Explosion Detection 


ENVIRONMENTAL 
SCIENCES, ATMOSPHERIC 
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Chemicals Monitoring and 
Transport 

Radioactive Materials Monitoring 
and Transport 

Thermal Effluents Monitoring 
and Transport 

Site Resource and Use Studies 

Regulations 


ENVIRONMENTAL 
SCIENCES, TERRESTRIAL 


Basic Studies 

Chemicals Monitoring and 
Transport 

Radioactive Materials Monitoring 
and Transport 

Thermal Effluents Monitoring 
and Transport 

Site Resource and Use Studies 

Regulations 


ENVIRONMENTAL 
SCIENCES, AQUATIC 


Basic Studies 

Chemicals Monitoring and 
Transport 

Radioactive Materials Monitoring 
and Transport 

Thermal Effluents Monitoring 
and Transport 

Site Resource and Use Studies 

Regulations 


ENVIRONMENTAL-SOCIAL 
ASPECTS OF ENERGY 
TECHNOLOGIES 


Social and Economic Studies 
Assessment of Energy Technologies 
Environmental Impact Statements 
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BASIC STUDIES 


Behavioral Biology 


2 Biochemistry 


Cytology 
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Metabolism 
Medicine 
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9 Pathology 


Physiological Systems 
)} Public Health 
Agriculture and ood Technology 


BIOMEDICAL SCIENCES, 
APPLIED STUDIES 


Radiation Effects 


2 Thermal Effects 


Chemicals Metabolism and 
Toxicity 
Other Environmental Pollutant 


Effects 


HEALTH AND SAFETY 


GEOSCIENCES 

Geology and Hydrology 

Geophysics 

Mineralogy, Petrology, and Rock 
Mechanics 

Geochemistry 

Oceanography 


PHYSICS RESEARCH 

Astrophysics and Cosmology 

Atmospheric Physics 

Atomic, Molecular, and Chemical 
Physics 

Fluid Physics 

High Energy Physics 
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Radiation and Shielding Physics 
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Mathematical Physics 
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01 Plasma Research 
02 Fusion Power Plant Technology 


99 GENERAL AND 
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01 Management 
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04 Law 
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SUBJECT INDEX 
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from NTIS for $7.00. 


ADVANCED AUTOMOTIVE 
PROPULSION SYSTEMS 


Alternative Fuels 
Electric-Powered Systems 
Emission Control 

External Combustion Engines 
Flywheel Propulsion 

Hybrid Systems 

Internal Combustion Engines 
Vehicle Design Factors 


BIOMEDICAL SCIENCES, 
APPLIED STUDIES 


Chemicals Metabolism and 
Toxicity 

Other Environmental Pollutant 
Effects 

Radiation Effects 

Thermal Effects 


BIOMEDICAL SCIENCES, 


BASIC STUDIES 
Agriculture and Food Technology 
Behavioral Biology 
Biochemistry 
Cytology 

Genetics 

Medicine 

Metabolism 
Microbiology 
Morphology 
Pathology 
Physiological Systems 
Public Health 


CHEMISTRY 

Analytical and Separations 
Chemistry 

Combustion Chemistry 

Electrochemistry 

Inorganic and Physical Chemistry 

Organic Chemistry 

Photochemistry 

Radiation Chemistry 

Radiochemistry and Nuclear 
Chemistry 


COAL AND COAL 


PRODUCTS 
By-Products 

Combustion 
Environmental Aspects 
Health and Safety 
Marketing and Economics 
Mining 

Processing 

Properties 

Regulations 

Reserves and Exploration 
Transport and Handling 
Waste Management 


ELECTRIC POWER 
ENGINEERING 


Environmental Aspects 

Power Plants and Power 
Generation 

Power Transmission and 
Distribution 


ENERGY CONSERVATION, 
CONSUMPTION, AND 


UTILIZATION 

Buildings 

Education and Public Relations 

Industry and Agriculture 

Municipalities and Community 
Systems 

Transportation 


ENERGY CONVERSION 
EHD Generators 
Electromechanical Converters 
Fuel Cells 

MHD Generators 

Thermionic Converters 
Thermoelectric Generators 


ENERGY PLANNING AND 
POLICY 
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Consumption and Utilization 
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Energy Analysis and Modeling 
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Fossil Fuels 
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Policy, Legislation, and Regulation 

Research, Development, 
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Power Generation 

Waste Heat Utilization 
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01 COAL AND COAL PRODUCTS 


5644 (ORNL/TM—7535) Fossil energy program pi 

ress report for August 1980. McNeese, L.E. (Oak Ridge Na 
tional Lab., TN (USA)). Oct 1980. Contract W-7405-ENG- 
26. 104p. NTIS, PC A06/MF AO1. 

This report - the seventy-third of a series - is a compendium 
of monthly progress reports for the ORNL research and develop- 
ment programs that are in support of the increased utilization of 
coal and other fossil fuel alternatives as sources of clean energy. 
The projects reported this month include those for coal conversion 
development, chemical research and development, materials tech- 
nology, component and process evaluation studies, technical sup- 
port to major liquefaction projects, process analysis and engineering 
evaluation, fossil energy environmental analysis, coal preparation 
and waste utilization, coal preparation plant automation, atmospher- 
ic fluidized bed coal combustor for cogeneration, TVA fluidized 
combustion demonstration plant program technical support, PFBC 
systems analysis, coal cogeneration/district heating plant assess- 
ment, performance assurance system support, and international 
energy technology assessment. 


5645 (ORNL/TM—7573) Fossil energy program prog- 
ress report for September 1980. McNeese, L.E. (Oak Ridge 
National Lab., TN (USA)). Nov 1980. Contract W-7405- 
ENG-26. 105p. NTIS, PC A06/MF AOl1. 

This report - the seventy-fourth of a series - is a compendi- 
um of monthly progress reports for the ORNL research and devel- 
opment programs that are in support of the increased utilization of 
coal and other fossil fuel alternatives as sources of clean energy. 
The projects reported this month include those for coal conversion 
development, chemical research and development, materials tech- 
nology, component development and process evaluation studies, 
technical support to major liquefaction projects, process analysis 
and engineering evaluations, fossil energy environmental analysis, 
coal preparation and waste utilization, coal preparation plant auto- 
mation, atmospheric fluidized bed coal combustor for cogeneration, 
TVA FBC demonstration plant program technical support, PFBC 
systems analysis, fossil fuel applications assessments, performance 
assurance system support for fossil energy projects, and internation- 
al energy technology assessment. 
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REFER ALSO TO CITATION(S) 5680, 5680, 5681, 5682, 5683, 5683, 5694, 
5699, 5861, 5865, 5872, 5873, 6298, 6362, 6452, 6452, 6485 


5646 (CONF-801104—7(Draft)) Laboratory studies sup- 
porting in-situ coal gasification: a chemical engineering 
technician's role. Dickerson, L.S. (Oak Ridge National Lab., 
TN (USA)). 1980. Contract W-7405-ENG-26. 19p. NTIS, 
PC A02/MF AOl1. 

From 73. annual meeting of the American Institute of 
Chemical Engineers; Chicago, IL, USA (12 Nov 1980). 

In-situ gasification is a potentially important method of pro- 
ducing substitute natural gas from underground coal sources. 
Hence, pyrolysis experiments with blocks of coal were performed 
at Oak Ridge National Laboratory to study the mechanisms of un- 
derground coal gasification. Successful operation of the block pyro- 
lyzer (at conditions up to 1300 K with a hydrogen atmosphere) 
relies upon the technician's knowledge and skill, affording many 
opportunities for him to utilize his training: computerized data log- 
ging, sampling, tool handling, laboratory techniques, reporting, data 
analysis, and instrumentation techniques. Moreover, additional 
duties include full responsibility for experiment preparation, oper- 
ation, maintenance, and post-run organization. 


5647 (CONF-801142—3(Draft)) Indirect conversion of 
coal to methanol and gasoline: product price vs product slate. 
Wham, R.M.; McCracken, D.J.; Forrester, R.C. III. (Oak 
Ridge National Lab., TN (USA)). 1980. Contract W-7405- 
ENG-26. 23p. NTIS, PC A02/MF A01. 

From 3. international coal utilization exhibition and confer- 
ence; Houston, TX, USA (18 Nov 1980). 

The Oak Ridge National Laboratory (ORNL) conducts 
process analysis and engineering evaluation studies for the Depart- 
ment of Energy to provide, on a consistent basis, technical and eco- 
nomic assessments of processes and systems for coal conversion and 
utilization. Such assessments permit better understanding of the rel- 
ative technical and economic potential of these processes. The ob- 
jective of the work described here was to provide an assessment of 
the technical feasibility, economic competitiveness, and environ- 
mental acceptability of selected indirect coal liquefaction processes 
on a uniform, consistent, and impartial basis. Particular emphasis is 
placed on production of methanol as a principal product or metha- 
nol production for conversion to gasoline. Potential uses for the 
methanol are combustion in peaking-type turbines or blending with 
gasoline to yield motor fuel. Conversion of methanol to gasoline is 
accomplished through the use of the Mobil methanol-to-gasoline 
(MTG) process. Under the guidance of ORNL, Fluor Engineers 
and Constructors, Houston Division, prepared four conceptual 
process designs for indirect conversion of a Western subbituminous 
coal to either methanol or gasoline. The conceptual designs are 
based on the use of consistent technology for the core of the plant 
(gasification through methanol synthesis) with additional processing 
as necessary for production of different liquid products of interest. 
The bases for the conceptual designs are given. The case designa- 
tions are: methanol production for turbine-grade fuel; methanol pro- 
duction for gasoline blending; gasoline production with coproduc- 
tion of SNG; and gasoline production maximized. 


5648 (CONF-8004137—1) Environmental consideration 
for TVA’s ammonia from coal project. Williamson, P.C.; 
Waitzman, D.A. (Tennessee Valley Authority, Muscle 
Shoals, AL (USA). Div. of Chemical Development). 1980. 
18p. NTIS, PC A02/MF AOI. 

From Environmental symposium; New Orleans, LA, USA (7 
Apr 1980). 

TVA's Ammonia from Coal Project involves retrofitting a 
coal gasification process to the front end of its existing 225-ton-per- 
day ammonia plant. The purpose of the project is to develop design 
and operating data to assess the technological, economic, and envi- 
ronmental aspects of substituting coal for natural gas in the manu- 
facture of ammonia. Startup of the facility is scheduled for August 
1980. No environmental regulations presently exist specifically for 
coal gasification facilities: TVA’s approach to the problem is to 
meet or exceed the emission control requirements for specific com- 
ponents, i.e., sulfur compounds particulates, aqueous discharges, 
etc. In addition, TVA’s facility contract specified limits on certain 
discharges based on anticipated guidelines. The gasification plant 
and process are described. Permit requirements for plant operation 
in Alabama have been met. Solid wastes are to be disposed of in a 
sanitary landfill. Precautionary measures are described. Environ- 
mental study areas are outlined. These include: gaseous, liquid, and 
solid waste monitoring and characterization; radiological character- 
ization; medical surveillance; and basic industrial hygiene. Possible 
hazardous agents are described. (DMC) 


5649 (DOE/CS/51884—T1) Integrated system for coal- 
methanol liquefaction and slurry pipeline transportation. Final 
report. Banks, W.F.; Davidson, J.K.; Horton, J.H.; Sum- 
mers, C.W. (Engineering Management and Development, 
Inc., San Diego, CA (USA)). 31 Mar 1980. Contract AC03- 
78CS51884. 97p. NTIS, PC A05/MF AOl1. 
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The engineering economics of an integrated coal-to-metha- 
nol conversion system and coal-in-methanol transportation system 
are examined, under the circumstances of the western coalfields, 
‘i.e., long distances from major markets and scarcity of water in the 
vicinity of the mines. The transportation economics are attractive, 
indicating tariffs of approximately 40 cents per million Btu per 
thousand miles for the coal-methanol pipeline vs 60 cents via coal- 
water pipelines and upwards of a dollar via rail. Energy consump- 
tion is also less in the coal-methanol pipeline than in the coal-water 
pipeline, and about equal to rail. It is also concluded that, by a 
proper marriage of the synthetic fuel (methanolization) plant to the 
slurrification plant, most, and in some cases all, of the water re- 
quired by the synthetic fuel process can be supplied by the natural 
moisture of the coal itself. Thus, the only technology which pres- 
ently exists and by which synthetic fuel from western coal can dis- 
place petroleum in the automotive fuel market is the integrated 
methanol conversion and tranportation system. The key element is 
the ability of the methanol slurry pipeline to accept and to deliver 
dry (1 to 5% moisture) coal, allowing the natural coal moisture to 
be used as synthesis feedstock in satisfaction of the large water re- 
quirement of any synthetic fuel plant. By virtue of these unique 
properties, this integrated system is seen as the only means in the 
foreseeable future whereby western coal can be converted to syn- 
thetic fuel and moved to distant markets. 


(DOE/ET/10325—T3) Cues | methane separa 
tion catalytic hydrogasification process analysis. Quarterly 
report. Klosek, J. (Air Products and Chemicals, Inc., Allen 
town, PA (USA)). 2 Dec 1980. Contract ACO1 -78ET 10325. 
17p. NTIS, PC A02/MF AO1. 

The objective of this extension of DOE contract No. 
DEAC01-78ET10325, Cryogenic Methane Separation/Catalytic 
Hydrogasification Process Analysis, is to perform trade-off and op- 
timization studies for the Rockwell/Cities Service Short Residence 
Time Hydrogasification (SRTH) and the Exxon Catalytic Coal Ga- 
sification (CCG) processes in the acid gas removal and cryogenic 
separation areas. The contract extension is divided into nine (9) sub- 
tasks. Each subtask studies the effect of variation of a keV design 
parameter on the treatment cost of the SNG produced. All subtasks 
will be conducted under the Task I scope of the original DOE con- 
tract No. ET-78-C-01-3044, which includes block flow sheet, over- 
all heat and material balance, utility summary, four-line equipment 
description, investment and treatment cost summaries and final 
report writing in addition to monthly and quarterly reports. Plan- 
ning and progress by both companies is described briefly. 


5651 (DOE/ET/12229—T1) Solids circulation around a 
jet in a fluidized bed gasifier. Final technical report, Septem- 
ber 1, 1978-September 30, 1980. Gidaspow, D.; Ettehadieh, 
B.; Lin, C.; Goyal, A.; Lyczkowski, R.W. (Illinois Inst. of 
Tech., Chicago (USA)). 1980. Contract FG21-78ET12229. 
79p. NTIS, PC A05/MF AOl1. 

The object of this investigation was to develop an experi- 
mentally verified hydrodynamic model to predict solids circulation 
around a jet in a fluidized bed gasifier. Hydrodynamic models of 
fluidization use the principles of conservation of mass, momentum 
and energy. To account for unequal velocities of solid and fluid 
phases, separate phase momentum balances are developed. Other 
fluid bed models used in the scale-up of gasifiers do not employ the 
principles of conservation of momentum. Therefore, these models 
cannot predict fluid and particle motion. In such models solids 
mixing is described by means of empirical transfer coefficients. A 
two dimensional unsteady state computer code was developed to 
give gas and solid velocities, void fractions and pressure in a fluid 
bed with a jet. The growth, propagation and collapse of bubbles 
was calculated. Time-averaged void fractions were calculated that 
showed an agreement with void fractions measured with a gamma 
ray densitometer. Calculated gas and solid velocities in the jet ap- 
peared to be reasonable. Pressure and void oscillations also appear 
to be reasonable. A simple analytical formula for the rate of solids 
circulation was developed from the equations of change. It agrees 
with Westinghouse fluidization data in a bed with a draft tube. One 
dimensional hydrodynamic models were applied to modeling of en- 
trained-flow coal gasification reactors and compared with data. 
Further development of the hydrodynamic models should make the 
scale-up and simulation of fluidized bed reactors a reality. 
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poe: (DOE/ET/13400—T1) Catalytic enhancement of 

gasification program. (Columbia Gas System Service 

= Oe OH (USA)). 22 Oct 1979. Contract 
ACO. 79ET 13400. 8p. NTIS, PC A02/MF AO1. 

Because of numerous problems and equipment failures 
during startup, Run A-1 has not been completed as of the end of 
the report period. The most serious delays were caused by: (1) bur- 
nout of one of the boiler electrodes; (2) burnout of the main electri- 
cal gas heaters inside the reactor; (3) burnout of the electrical steam 
superheater; and (4) non-sealing of one of the two lockhopper 
valves. 


5653 (DOE/ET/14881—3) Mechanisms and kinetics of 
coal hydrogenation. Gary, J.H.; Baldwin, R.M.; Bain, R.L. 
(Colorado School of Mines, Golden (USA). Dept. of 
Chemical and Petroleum Refining Engineering). Oct 1980. 
Contract AC22-79ET 14881. 48p. NTIS. PC A03/MF AO1. 

Colorado School of Mines is engaged in an experimental 
program to develop comprehensive models for the effects of coal 
composition upon the kinetics and mechanisms of coal hydrogena- 
tion, for the effects of mineral matter additives (disposable cata- 
lysts) upon kinetics and mechanisms of coal hydrogenation, and for 
the kinetics and mechanisms of the hydrogenation of coal derived 
products such as preasphaltenes, and asphaltenes. Experimental data 
collection in the area of coal reactivity has continued. Approxi- 
mately one-half of the suite of bituminous coals chosen for study 
has been run, and kinetic modeling has been initiated. Analysis of 
the data from runs made to date indicates that coal conversion may 
be adequately modeled by a pseudo-second-order rate expression, 
and that the model is sufficient to differentiate between coal reacti- 
vities. Baseline runs have been completed on the disposable catalyst 
study and a limited number of mineral matter additive runs using 
pyrite, pyrrhotite, moly ore, and MoS, have been made. 


5654 (DOE/MC/14372—6) Wastewater treatment train 
for fixed bed coal gasification. Semi-annual progress report, 
May 1-October 31, 1980. Neufeld, R.D.; Muretti, C.; Ali, F 
(Pittsburgh Univ., PA (USA). Dept. of Civil Engineering). 
1 Dec 1980. Contract AC21-80MC14372. 29p. NTIS, PC 
A03/MF AO0Ol1. 

The objective of this research is to develop a series of proce- 
dures that enable wastewater from a stirred fixed bed gasification 
process to be treated in an environmentally acceptable manner. Ex- 
periments are conducted on a laboratory scale using samples of ga- 
sifier wastewater. The linkage of processes used include sulfide 
stripping, pH adjustment followed by free and fixed ammonia re- 
moval, pH adjustment for chemical precipitation of organics, and 
biological treatment in an activated sludge type configuration. The 
pre-treatment technique employed provides almost 50% organic re- 
moval from the wastewater prior to biological processing; with the 
organics being accumulated into the sludge phase. The interaction 
of generated sludges with RCRA regulations is the subject of addi- 
tional research. A series of continuous biological reactors is oper- 
ational with hydraulic detention times of 1.0 days, and sludge ages 
in excess of 20 days. A removal in excess of 80% of COD is ac- 
complished by the biological reactors when the wastewater is pre- 
treated by the manner developed. 


5655 (DOE/METC/SP—80/17) Everlasting sliding-disc 
valve. METC SOA test valve No. B-3, State-of-the-art lock- 
hopper valve testing and development project. Summary test 
report. Gardner, J.F.; Hall, R.C.; Hornbeck, R.G.; Griffith, 
R.A.; Yost, T.M.; Harvey, D.M.; Galvin, W.E.; Gayheart, 
T.R.; Kapur, S.K. (TRW Energy Systems Planning Div., 


Morgantown, WV (USA)). Aug 1980. Contract AM21- 
— ;AT21-80MC14689. 42p. NTIS, PC A03/MF 
A0l. 

The Everlasting Sliding-Disc Valve (METC SOA Test 
Valve No. B-3) accumulated 740 valve cycles in the Valve Static 
Test Unit and over 16,000 valve cycles in the Valve Dynamic Test 
Unit. Only minor operating problems, primarily erratic motion and 
some scoring of the seating surface, where encountered with coarse 
limestone (5/16” x 1/8”) particles. Operation with fine solids (100- 
mesh limestone) showed excellent performance. The actuator level 
arm failed twice but a change in clearances solved the problem. 
Based on its performance in testing, the Everlastinc Sliding-Disc 
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Valve, with minor modifications, is a very promising choice for 
feedside lockhopper service in coal conversion and utilization. 


5656 (DOE/METC/SP—80/25) Everlasting double-disc 
coke-oven valve METC SOA test valve No. A-8 state-of-the- 
art lockhopper valve-testing and development project. Sum- 
mary test report. Gardner, J.F.; Hall, R.C.; Hornbeck, R.G.; 
Griffith, R.A.; Yost, T.M.; Harvey, D.M.; Galvin, W.E.; 
Gayheart, Le: R.; Kapur, S.K. (Department of Energy, Mor- 
gantown, WV ” (USA). Morgantown Energy Technology 
Center). Sep 1980. 54p. NTIS, PC A04/MF AO1. 

The Everlasting Double-Disc Coke-Oven Valve (METC 
SOA Test Valve No. A-8) accumulated 628 cycles in the Valve 
Static Test Unit and 8893 cycles in the Valve Dynamic Test Unit. 
The test valve performed satisfactorily during the ambient and 
300°F operating temperature static tests. Some design modifications 
were required to successfully complete the tests at 600°F tempera- 
ture. During dynamic testing, the valve leakage rates and wear 
rates were within acceptable limits after 8500 cycles using lime- 
stone as the test medium. However, when the medium was changed 
to aluminum oxide, the valve suffered severe damage by abrasive 
scoring of all the seating surfaces. Further testing was cancelled. 
The overall test data for the test valve show favorable results. The 
valve offers a solid basic design from which a successful multi-pur- 
pose lockhopper valve could be developed. It offers ease of fabrica- 
tion and maintenance, and with some modifications, could be a 
very promising valve choice for lockhopper applications. 


5657 (DOE/PC/30140—T1) KVB coal desulfurization 
process development. Quarterly technical progress report for 
May-September 1980. (Research-Cottrell, Inc., Somerville, 
NJ (USA)). 1980. Contract AC22-80PC30140. 13p. NTIS, 
PC A02/MF AOl. 

This is the initial technical progress report for the KVB 
Coal Desulfurization Process Development. The project is a joint 
effort between Research-Cottrell, Inc. and the College of Engineer- 
ing of Rutgers University. The process involves oxidation of the 
sulfur in coal (both organic and pyritic) to soluble forms using ni- 
trogen oxide gas mixtures and subsequent extractive removal. Key 
features of the process are mild reaction conditions and the use of 
regenerable reagents. A description of the process chemistry is 
given, as well as a brief summary of previous experimental studies. 
The experimental and analytical procedures being used in the cur- 
rent investigation, which is just getting underway, are described in 
detail. A brief outline of process modelling and commercial evalua- 
tion studies which will be a part of «he project is also given. 


5658 Composition comprising a pulverized purified sub- 
stance water and a dispersing agg and a method for prepar- 
ing the composition. Loodberg, J. A.; Siwersson, O. L.; 
Wall, A. E. (to Scaniainventor Ab (Sweden)). US Patent 
4,217,109. 12 Aug 1980. vp. 

A composition consisting of carbon powder, water and a dis- 
persing agent. The particle size of the carbon powder is less than 
100 mu m, preferably less than 40 mu M. The composition is ob- 
tained by preparing a mixture of about 1-20% by weight, preferably 
about 10% by weight, of carbonaceous powder, water and 02-4% 
by weight of dispersing agent. The dispersing agent is selected pref- 
erably from polyelectrolytes, such as alkali metal and ammonium 
salts of polycarboxylic acids, and polyphosphates. These substances 
possess the property of charging the powder particles of carbon 
and the impurity particles in a different degree. This different 
charging is utilized to separate impurity particles from carbon parti- 
cles, whereupon the purified composition is suitably dehydrated to 
attain an increased carbon powder concentration of, for instance, 
50-80% by weight. 


5659 (EMD—78-1234) Hydrotreating of a Lurgi coal 
liquid. Phase one. Final report, June 1, 1978-December 31, 
1979. Wilson, D.B.; Conners, R.W. (New Mexico State 
Univ., Las Cruces (USA). Dept. of Chemical Engineering). 
Jul 1980. 115p. New Mexico Energy and Minerals Dept., 
Santa Fe, New Mexico. 

Coal liquids produced during the gasification of coal via the 
Lurgi Process were hydrotreated to determine whether sulfur, ni- 
trogen and oxygen could be removed leaving a liquid product suit- 
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able for high grade use, e.g. refinery feed or chemicals. The experi- 
mental system was a semi-batch (continuous gas flow) stirred, 
slurry reactor. A commercial nickel-molybdenum catalyst was used 
which required presulfiding prior to hydrotreating. The reaction 
system was operated at 360 psig and at temperatures of 275, 300 
and 325°C. Product analysis was by gas chromatography. Qualita- 
tive determination of ammonia (primary denitrogenation product) 
and water (primary deoxygenation product) was made. Quantitative 
determination of hydrogen sulfide was performed. The lumped ki- 
netics desulfurization reactions were pseudo first order with an ap- 
parent activation energy 14.500 Kcal/g mole. 


5660 (EPRI-AP—1593) Phase equilibrium in coal lique- 
faction processes. Final report. Chao, K.C. (Purdue Univ., 
Lafayette, IN (USA). School of Chemical Engineering). Oct 
1980. 182p. NTIS, PC A09/MF AO1. 

Gas-liquid equilibria have been determined in simulation of 
coal liquefaction process conditions in mixtures of light gases + 
heavy hydrocarbons (polynuclear aromatics, N, S, and O contain- 
ing aromatics, some paraffins, and naphthenes). The mixture sys- 
tems experimentally investigated are: 32 binary mixture systems of a 
light gas (hydrogen, methane, or carbon dioxide) + a heavy hydro- 
carbon, 2 ternary mixture systems of hydrogen + two heavy hy- 
drocarbons, 2 ternary mixture systems of hydrogen + methane + 4 
heavy hydrocarbon, 5 complex mixture systems of hydrogen + a 
coal oil fraction, and 4 complex mixture systems of methane + a 
coal oil fraction. Equilibrium data were determined at pressures up 
to 250 atm and temperatures up to 460°C which is substantially 
above the upper limit of previously reported investigations in the 
literature of about 220°C. A flow apparatus of special design made 
possible the attainment of the elevated temperatures at high pres- 
sures. Vapor pressures were determined for eight hydrocarbons at 
superatmospheric pressures using the same flow apparatus. A solu- 
bility parameter based correlation has been developed for the solu- 
bility of hydrogen. The hydrogen, methane, and carbon dioxide 
data have been analyzed and correlated with various degrees of 
success with the Soave equation of state, and Boublik-Alder-Chen- 
Kreglewski equation of state. 


5661 (EPRI-AP—1634) Characterization of mineral 
matter in coals and coal liquefaction residues. Final report. 
Walker, P.L. Jr.; Spackman, W.; Given, P.H.; Davis, A.; 
Jenkins, R.G.; Painter, PC. (Pennsylvania State Univ., Uni- 
versity Park (USA)). Nov 1980. 149p. NTIS, PC A07/MF 
AOl. 


One of the major aims of this program is to characterize or- 
ganic and mineral components of coals and coal liquefaction residu- 
al materials. Relationships are sought between composition and 
properties of these components and the behavior of specific coals 
during liquefaction processes. Results show that the residual materi- 
als are made up of various organic and inorganic components. The 
organic phase of these materials is comprised of unaltered or partly 
reacted coal macerals and carbonaceous slids formed by retrogres- 
sive reactions during processing. Inorganic components are coal 
minerals, pyrrhotite and, in the case of liquefaction and subbitumin- 
ous Wyodak coal, calcium carbonate precipitates. The exact distri- 
bution of all these components is a function of feed coal, and pro- 
cessng conditions (H-Coal or Solvent Refining). Studies have been 
made into factors which influence retrogressive reactions during 
Solvent Refining. In the absence of a hydrogen donor, short con- 
tact times SRC’s form semi-coke more readily than do equivalent 
long contact time SRC’s. Experiments with SRC fractions show 
that the propensity to undergo retrogressive reactions is strongly 
influenced by phenolic oxygen functionality and molecular weight. 
Semi-coke formation is markedly inhibited by hydrogen transfer 
either by added hydrogen donors or compounds which can shuttle 
hydrogen. The techniques developed by this project have potential 
as a means of diagnosing problems or inefficiencies in plant or 
equipment operation. 


5662 (EUR—5954) Round table meeting, chemical and 
physical valorization of coal, Liege, 9 and 10 November 1976. 
(Commission of the European Communities, Brussels (Bel- 

ium)). 1978. 284p. (In several languages). (CONF- 
611112—). ie Community Information Service, 
Washington, DC 
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From Round table meeting, chemical and physical valoriza- 
tion of coal; Liege, Belgium (9 Nov 1976). 

The following topics were discussed at ine round table meet- 
ing: various aspects of the hydrogenation and liquefaction of coal 
and the further upgrading of the products obtained; the gasification 
of lignite, the underground gasification of hard coal; the use of coal 
char as a fuel for iron ore sintering; the production of carbon fibers 
from coal pitch; the mechanism of cracking of toluene and phenols; 
the formation of oxides of nitrogen in pulverized coal flames; and 
the emission of atmospheric pollutants from coke ovens. 


5663 (FE—1743-79) Zinc halide hydrocracking process 
for distillate fuels from coal. Quarterly technical progress 
report, May 1, 1979-July 31, 1979. Maskew, J.T.; Muffly, 
R.E.; Pell, M.; Sim, F.; Zielke, C.W.; Zuber, I.L.; Struck, 
R.T. (Conoco Coal Development Co., Library, PA (USA). 
Research Div.). 30 Oct 1979. Contract AC01-76ET 10489. 
lllp. NTIS, PC A06/MF AOl1. 

Ongoing data work-up on the PDU hydrocracking runs con- 
tinues to confirm the assumptions used in the commercial design 
basis for gasoline yields. The conversion obtained in the PDU was 
about that predicted by the kinetic correlation on the bench-scale 
work. The regeneration section of the PDU is undergoing break-in 
and revisions. Runs are planned for the start of the next quarter. 
The laboratory study on the effects of ash-metal chlorides on melt 
activity shows that there is only slight effect of alkali chlorides at 
levels predicted for the equilibrated recycle melt. There is nil effect 
of iron chloride on melt activity. A study was made of coking rates 
for spent melt. After exposure to the temperature in the finishing 
step, the melt is quite stable with respect to coking. 


5664 (FE—2353-13) EDS coal liquefaction process de- 
velopment. Phase IIIA. Interim report. (Exxon Research and 
Engineering Co., Florham Park, NJ (USA). Synthetic Fuels 
Engineering Div.). Jan 1978. Contract EX-76-C-01-2353. 
294p. NTIS, PC A13/MF AOl1. 

This report is the first Interim Report for ERDA Contract 
No. E(49-18)-2353 for the EDS (Exxon Donor Solvent) Coal Liq- 
uefaction Process Development, Phase IIIA. Funding is shared by 
ERDA, the Electric Power Research Institute, and Exxon Re- 
search and Engineering Company. Highlights from the report are 
summarized. The Illinois base case of the EDS Commercial Study 
Design was a major engineering task involving ten man-years 
effort. The objectives of the study were to develop a set of invest- 
ments and economics for evaluating the EDS process vis-a-vis 
other liquefaction processes and energy alternatives, and to provide 
a meaningful basis for evaluation of alternative process configura- 
tions and design improvements. The estimated total erected cost for 
an instant (3rd quarter 1975) plant producing 60,000 B/SD of liq- 
uids from 24,000 T/D of Illinois No. 6 coal in rural Illinois is 1000 
MS. To reflect the early stage of technology development and the 
uncertainty of the early stage of technology development and the 
uncertainty of project definition, process and project contingencies 
totaling about 40% have been added to the investment, bringing the 
total erected cost to 1400 M$. The required initial selling price for 
coal liquids has been calculated to be 22.53 $/B (1975$) excluding 
contingency, but increases to 27.85 $/B when contingency is added. 
These prices are based on 100% equity financing, a 15% current- 
dollar DCF return, product revenues and operating costs assumed 
to escalate at 5%/year, and coal feed costing 16 $/ton. 


5665 (FE—2468-75) ESCOE engineering program. 
Quarterly report, December 1, 1979-February 29, 1980. (En- 
gineering Societies Commission on Energy, Inc., Washing- 
ton, DC (USA)). 17 Mar 1980. Contract EF-77-C-01-2468. 
18p. NTIS, PC A02/MF AOl1. 

Progress on the ESCOE engineering program - an adjust- 
ment to the US DOE effort - is reported: final reports, Survey of 
World Coal Energy Studies and International Coal Mining Re- 
search and Coal Technologies Market Analysis, have been issued. 
A basic overview of Federal entities outside DOE involved in 
energy research and development has been issued. A basic over- 
view of Federal entities outside DOE involved in energy research 
and development has been undertaken. A technical evaluation of 
materials for advanced energy systems has continued with a draft 
report written. Possibilities, constraints, impacts and costs of con- 
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version of gas- and oil-fired power plants to coal in the New Eng- 
land region is nearly completed with a draft report written. A 
series of workshops in several energy-related engineering areas 

have been held to promote technology transfer. (LTN) . 


5666 (FE—2566-42) Upgrading of coal liquids: upgrad- 
ing distillates from coal Annual report, January 
31, 1979-January 31, 1980. DeRosset, A.J.; Riedl, F.J.; Hilf- 
man, L.; Johnson, R.W. (UOP, Inc., Des Plaines, IL (USA). 
Corporate Research Center). Oct 1980. Contract ACOI- 
77ET10131. 96p. NTIS, PC AOS/MF AOl1. 

Distillates from DOE-sponsored coal liquefaction products 
have been examined as potential feedstocks for commercial petro- 
leum refining processes. The ultimate objective is to provide a new 
source of transportation fuels and environmentally acceptable fuel 
oils. Coal-derived naphthas from the H-Coal and Exxon Donor Sol- 
vent (EDS) and SRC-II processes have been hydrotreated and re- 
formed in research pilot plants to 100 Research Octane Number 
(RON) gasoline. Conditions for hydrotreating were relatively 
severe compared to those required to treat a Middle East naphtha. 
Reforming proceeded at relatively mild conditions. Hydrogen yield 
was greatly in excess of the amount required for hydrotreating. The 
400°F* distillates from the H-Coal and EDS processes have been 
converted in research pilot plants by hydrotreating, hydrocracking 
and fluid catalytic cracking (FCC). In general, hydrotreatment is 
required prior to either hydrocracking or FCC to reduce excessive 
amounts of nitrogen and to enhance processibility. Hydrotreating 
alone gave high yields of environmentally acceptable No. 2 fuel oil. 
Hydrocracking to gasoline proceeded at operating conditions some- 
what more severe than required for the Middle East gas oil. Hydro- 
gen consumption was high. However, a portion of the hydrogen 
can be recovered by reforming the hydrocracked naphtha to 100 
RON gasoline. Additional hydrogen can potentially be recouped by 
steam reforming light gases. The hydrotreated distillates, including 
SRC-II distillates, responded to fluid catalytic cracking as well as 
petroleum derived stocks of comparable hydrogen content. FCC 
gasoline product octane numbers ranged from 92 to 99 RON. 


5667 (FE—2645-07) Deasphalting, deashing and upgrad- 
ing of coal liquids. Final annual report, October 1, 1979- 
March 31, 1980. Riedl, F.J.; DeRosset, A.J. (UOP, Inc., Des 
Plaines, IL (USA). Corporate Research Center). 1980. Con- 
tract AC22-78ET 13403. 37p. NTIS, PC A03/MF AOl1. 

UOP solvent deashing technology was used to reduce the 
ash content of two coal liquefaction products to less than 20 ppM. 
One feedstock was a solvated coal slurry prepared by a modified 
UOP liquefaction process. The second was SRC-I filter feed. The 
lowest deashing rejection with the SRC-I filter feed was 18.8 wt 
%. It is possible that this rejection may be lowered to 15 wt % or 
less either through solvent modification or solvent ratio adjustment. 
Both UOP and the SRC-I deashed oils were successfully hydro- 
treated in fixed bed operations. The SRC-I deashed oil yielded hy- 
drotreated products containing 10.0 and 10.2 wt % hydrogen. The 
UOP deashed oils yielded products containing 10.2 and 10.7 wt % 
hydrogen. The latter were recycled as a coal liquefaction solvent. 
This modified UOP liquefaction process demonstrated a 57 wt % 
yield (MAF basis) of high quality syncrude from Illinois No. 6 coal. 
The hydrotreated UOP coal oils were used for fluid catalytic 
cracking studies. Because of their low hydrogen content, conver- 
sions and naphtha yields were lower than those obtained commer- 
cially from petroleum feedstocks. It is concluded that the best route 
for downstream processing of deashed coal oils is catalytic hydro- 
cracking. 


5668 {(FE—2893-53) EDS coal liquefaction process de- 
velopment. Phase IV-V. Annual technical progress report, 
July 1, 1979-June 30, 1980, (Exxon Research and Engineer- 
ing Co., Florham Park, NJ (USA)). Oct 1980. Contract 
ABO01-77ET 10069. 491p. NTIS (US Sales Only), PC A21/ 
MF AOl. 

This is the third Annual Technical Progress Report for the 
US Department of Energy Cooperative Agreement No. DE-FCO1- 
77ET 10069 (formerly EF-77-A-01-2893) for Exxon Donor Solvent 
(EDS) Coal Liquefaction Process Development, Phase IV-V. This 
report covers the period of July 1, 1979 through June 30, 1980. 
Funding is shared by US Department of Energy, Exxon Company, 
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USA (a division of Exxon Corporation), Electric Power Research 
Institute, Japan Coal Liquefaction Development Company, Phillips 
Petroleum Company, ARCO Coal Company, and Ruhrkohle AG. 
The agreement covers the period January 1, 1977 through Decem- 
ber 31, 1982. The Laboratory Process Research and Development 
studies were conducted at various Exxon Research and Engineering 
Co. (ER and E) facilities: Research and Development Division at 
Baytown, Texas; Products Research Division at Linden, New 
Jersey; and the Exxon Research and Development studies were 
performed at the Synthetic Fuels Engineering and Exxon Engineer- 
ing Technology Departments of ER and E at Florham Park, New 
Jersey. The information dealing with the Management, Detailed 
Engineering, and Procurement and Construction of the 250 T/D 
Exxon Coal Liquefaction Pilot Plant (ECLP) was generated at 
Exxon Company, USA, Houston, Texas, and Exxon Engineering, 
Project Management Department of ER and E, Florham Park, 
New Jersey. Highlights from this report are summarized. 


5669 (FE-MIT—2295T26-10) Critical studies in the 
rapid pyrolysis and hydropyrolysis of coal. Project report, 
July 1, 1979-March 31, 1980. Howard, J.B.; Bush, T.W.; 
Cariello, F.; Ciesielczyk, E.; Franklin, H.; Serio, M.A.; 
Steinberg, R.M.; Peters, W.A. (Massachusetts Inst. of Tech., 
Cambridge (USA)). Jun 1980. Contract AT01-76ET10693. 
63p. NTIS, PC A04/MF AOl1. 

The conclusion to be drawn from these data is that the prod- 
uct slate obtained from hydropyrolysis of coal at 1000°C and a hy- 
drogen pressure of only 1 atm is quite different from that produced 
by pyrolysis. Switching the main gas from helium to hydrogen re- 
sults in many gas product shifts, including ethylene to ethane and 
CO, to CO. CO becomes a major gas product as methane yields are 
increased considerably. Comparison of the appearance of the two 
tar products also indicates major compositional differences. Hydro- 
pyrolysis tars were light in color and almost completely soluble in 
methylene chloride, while pyrolysis tars were very dark in color 
and only partially soluble. A definitive assessment of possible ef- 
fects of particle size must await additional studies of particle ag- 
glomeration although striking indications of a major effect were not 
evident in these results. Pyrolysis and hydropyrolysis experiments 
were also run with demineralized coal and with various added min- 
erals. (LTN) 


5670 (FE-MIT—2295T27-8) Coal pyrolysis by hot solids 
in a fluidized bed combustor. Progress report, March 1-June 
30, 1980. Longwell, J.P.; Howard, J.B.; Peters, W.A.; 
Floess, J.K. (Massachusetts Inst. of Tech., Cambridge 
(USA)). Jun 1980. Contract AT01-76ET10703. 6p. NTIS, 
PC A02/MF AOl1. 

All the pyrolysis experiments using the fluidized bed reactor 
have been completed to date. These include runs at 800°, 1000°, 
1200° and 1400°F both with and without the presence of dolomite 
in the reactor bed. The preparation of the liquid and solid samples, 
prior to their submittance for analysis, has been completed for most 
of the samples obtained from these runs. The results of some of the 
liquor and char analyses have been received from the analyst, Huff- 
man Laboratories, Wheatridge, Colorado. Work is currently con- 
tinuing on analyzing the data, preparing the heat and mass balances, 
and interpreting the gas composition data with respect to the chem- 
istry of the dolomite-coal system. 


5671 (ORAU—173) Construction labor assessment for 
solvyent-refined-coal project I at phase zero. Finn, M.G-.; 
Trice, J. (Oak Ridge Associated Universities, Inc., TN 
(USA). Manpower Education, Research and Training Div.). 
Nov 1980. Contract AC05-760R00033. 112p. NTIS, PC 
A06/MF AO1. 

The US Department of Energy (DOE) plans the construc- 
tion of a solvent-refined-coal demonstration facility (SRC I), capa- 
ble of processing 6000 tons of coal per day into a clean-burning 
solid fuel. The SRC I plant, which will be a large and complex 
construction project costing over $1 billion, is to be built near 
Newman, Kentucky, situated on the Green River between Owens- 
boro, Kentucky, and Evansville, Indiana. The general contractor 
has not yet been selected. However, the project has been estimated 
to require nearly 3500 workers at peak employment in June 1982. It 
is projected that construction will start in January 1981 and be 
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completed in February 1984. Nearly 99 percent of all requirements 
for construction craft labor is projected to occur during a 25-month 
period from June 1981 to June 1983; about 68 percent is projected 
to occur during the "1982 calendar year. This construction labor 
market assessment report is directed toward establishing and ana- 
lyzing data on construction labor requirements, labor availability, 
and craft training facilities for the geographical area surrounding 
the SRC I site. It is divided into two chapters: the first is an assess- 
ment of labor supply and demand, and the second is an assessment 
of education and training resources. This report analyzes potential 
skilled labor shortages and possible alternatives for alleviating those 
shortages, but it does not address the array of socioeconomic impli- 
cations of reducing shortages by training, by attracting workers 
who move permanently to the job site, or by attracting workers 
who live temporarily near the site and return home periodically. 


5672 (ORNL/MIT—317) Characterization of catalyst- 
impregnated coal samples. Znaimer, S.; Gubanc, P.F.; Hulse- 
man, R.A. (Oak Ridge National Lab., TN (USA)). Dec 
Contract W-7405-ENG-26. 16p. NTIS, PC A02/MF 

The impregnation of sodium chloride into Illinois No. 6 bitu- 
minous HVC coal from an aqueous solution was studied. Atomic 
absorption, electrical conductivity, and BET surface area analyses 
were used to determine an effective diffusivity, partition coefficient, 
salt loading, and internal surface area. The diffusion data were 
found to fit Fick’s law of diffusion for a sphere giving temperature 
and particle-size-dependent effective diffusivities ranging from 2 x 
10-* to 4 x 10-7 cm*/s. Partition coefficients averaged 1.35, which 
indicates that salt adsorption onto the coal surface has, at most, a 
minor effect on impregnation. An empirical correlation for salt 
loading was developed. 


5673 (ORNL/TM—6952) Technical support to the Sol- 
vent Refined Coal (SRC) demonstration projects: assessment 
of current research and development. Edwards, M.S.; Rod- 
ers, B.R.; Brown, C.H.; Carlson, P.K.; Gambill, W.R.; Gil- 
iam, T.M.; Holmes, J.M.; Krishnan, R.P.; Parsly, L.F. (Oak 
Ridge National Lab., TN (USA)). Dec 1980. Contract W- 
7405-ENG-26. 247p. NTIS, PC All/MF AOl1. 

A program to demonstrate Solvent Refined Coal (SRC) 
technology has been initiated by the US Department of Energy 
(DOE) in partnership with two industrial groups. Project manage- 
ment responsibility has been assigned to the Oak Ridge Operations 
Office (ORO) of DOE. ORO requested that the Oak Ridge Nation- 
al Laboratory assess current research and development (R and D) 
activities and develop recommendations for those activities that 
might contribute to successful completion of the SRC demonstra- 
tion plant projects. The objectives of this final report are to discuss 
in detail the problem areas in SRC; to discuss the current and 
planned R and D investigations relevant to the problems identified; 
and to suggest appropriate R and D activities in support of designs 
for the SRC demonstration plants. Four types of R and D activities 
are suggested: continuation of present and planned activities; co- 
ordination of activities and results, present and proposed; exten- 
sion/redirection of activities not involving major equipment pur- 
chase or modifications; and new activities. Important examples of 
the first type of activity include continuation of fired heater, slurry 
rheology, and slurry mixing studies at Ft. Lewis. Among the 
second type of activity, coordination of data acquisition and inter- 
pretation is recommended in the areas of heat transfer, vapor/liquid 
equilibria, and physical properties. Principal examples of recom- 
mendations for extension/redirection include screening studies at 
laboratory scale on the use of carbonaceous precoat (e.g., anthra- 
cite) infiltration, and 15- to 30-day continuous tests of the Texaco 
gasifier at the Texaco Montebello facility (using SRC residues). 


5674 (ORNL/TM—7513) Stress corrosion studies in 
solvent refined coal liquefaction pilot plants. Baylor, V.B.; 
Keiser, J.R.; Allen, M.D.; Lawrence, E.J. (Oak Ridge Na- 
tional Lab., TN (USA)). Dec 1980. Contract W-7405-ENG- 
26. 48p. NTIS, PC A03/MF A011. 

Coal liquefaction plants with 6000 ton/d capacity are cur- 
rently being planned by DOE as a step toward commercial produc- 
tion of synthetic fossil fuels. These plants will demonstrate the 
large-scale viability of the Solvent Refined Coal (SRC) process, 
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which has been used since 1974 in two operating pilot plants: a 50- 
ton/d unit at Fort Lewis, Washington, and a 6-ton/d plant in Wil- 
sonville, Alabama. Experience in these plants has shown that aus- 
tenitic stainless steels are susceptible to stress corrosion cracking as- 
sociated with residual stresses from cold working or welding. The 
corrodents responsible for the cracking have not yet been positively 
identified but are suspected to include polythionic acids and chlor- 
ides. To screen candidate materials of construction for resistance to 
stress corrosion cracking, racks of stressed U-bend specimens in 
welded and as-wrought conditions have been exposed at the Wil- 
sonville and Fort Lewis SRC pilot plants. These studies have iden- 
tified alloys that are suitable for critical plant applications. 


5675 (SAND—80-2527C) Effects of catalysts on short 
contact time coal liquefaction. Thomas, M.G.; Bickel, T.C.; 
Granoff, B. (Sandia National Labs., Albuquerque, NM 
(USA)). 1980. Contract AC04-76DP00789. 6p. (CONF- 
810308—2). NTIS, PC A02/MF AOl1. 

From American Chemical Society symposium on the chem- 
istry of engine combustion deposits; Atlanta, GA, USA (29 Mar 
1981). 

, The effects of catalysts on the early stages of coal liquefac- 
tion have been described in terms of changes in dissolution and 
product distribution. The major points established for short contact 
time liquefaction include: (1) catalysts of some form are present 
during the initial stages of all direct liquefaction processes; (2) cata- 
lysts affect both dissolution (indirectly) and secondary reactions; 
and (3) coal-derived materials that have been formed at short times 
are more thermally reactive and more sensitive to subsequent cata- 
lytic treatment than coal-derived materials that have been formed 
at longer residence times. 


5676 Vented coke oven door apparatus. Brown, H. B.; 
Gerding, C. C. (to Jones & Laughlin Steel Corp). US Patent 
4,217,177. 12 Aug 1980. Filed date 5 Dec 1978. vp. 

A vented coke oven door includes a door frame having a 
vertical face surface carrying a plug assembly having a central ver- 
tical internal opening to conduct coke oven gas generated at the 
bottom of a coal charge in a coke oven chamber. The plug assem- 
bly includes a plurality of u-shaped refractory plug segments ar- 
ranged in an end-to-end aligned relation with leg sections of each 
u-shaped segment extending horizontally into an abutting relation 
with the face surface of the door frame. Each leg section carries 
either an embedded hooked end or a t-shaped head of a threaded 
fastener which is supported by the door frame so that the leg sec- 
tions are unrestrained against movement toward and away from 
each other in response to a thermal gradient across the wall thick- 
ness of the refractory plug segment. A backing plug plate is fitted 
into a recess in the leg sections of each plug segment to provide a 
closure wall to the u-shaped configuration of the segments and 
forms the vertical passageway for conducting coke oven gas. The 
backing plug plate has an exposed layer of cast refractory overlying 
a layer of insulation used to protect the door frame. A seal strip 
extends about the outer periphery of the door frame to prevent 
emission of coke oven gas from the coking chamber. 


5677 Production of fuel gas by liquid phase hydrogena- 

tion of coal. Johanson, E. S. (to Hydrocarbon Research 

ms US Patent 4,217,112. 12 Aug 1980. Filed date 29 Dec 
. Vp. 

The thermal hydrogenation of solid coal without added cata- 
lyst produces hydrocarbon gases in the methane to propane range 
as the principal product, plus substantial yields of synthetic petro- 
leum -like hydrocarbon liquids. The c4-400* F. Naphtha liquid frac- 
tion is steam reformed to produce hydrogen, while heavier distillate 
liquid fractions are used as fuel to operate the steam reformer and 
for other process heat requirements, so that all of the hydrogen re- 
quired for the coal hydrogenation reaction is produced from por- 
tions of the liquid products. 


5678 Integrated coal cleaning, liquefaction, and gasifica- 
tion process. Chervenak, M. C. (to Hydrocarbon Research 
Inc). US Patent 4,217,201. 12 Aug 1980. Filed date 23 Oct 
1978. vp. 

Coal is finely ground and cleaned so as to preferentially 
remove denser ash-containing particles along with some coal. The 
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resulting cleaned coal portion having reduced ash content is then 
fed to a coal hydrogenation system for the production of desirable 
hydrocarbon gases and liquid products. The remaining ash-enriched 
coal portion is gasified to produce a synthesis gas, the ash is re- 
moved from the gasifier usually as slag, and the synthesis gas is 
shift converted with steam and purified to produce the high purity 
hydrogen needed in the coal hydrogenation system. This overall 
process increases the utilization of asmined coal, reduces the prob- 
lems associated with ash in the liquefaction-hydrogenation system, 
and permits a desirable simplification of a liquids-solids separation 
step otherwise required in the coal hydrogenation system. 


5679 Catalyst regenerator control. Christie, D. A. (to 
Phillips Petroleum Co). US Patent 4,217,243. 12 Aug 1980. 
Filed date 30 Apr 1976. vp. 

The flow of air into a catalyst regenerator is automatically 
controlled by controlling a side air stream responsive to a comput- 
ed desired total air flow signal and by controlling a main air stream 
at a constant value. This constant value is changed if two condi- 
tions simultaneously occur: the time elapsed since the last change of 
said constant value is not shorter than a given minimal value, and 
the control of the side air stream exceeds the limit of the side air 
controller. 


0106 Properties 


REFER ALSO TO CITATION(S) 5658, 5660, 5661, 5673, 6287 


5680 (CONF-7904102—, pp 22p, Paper 14) Combustion 
of coal-derived fuels. McCann, C.R. (Department of Energy, 
Pittsburgh, PA). 1979. 

From Industrial coal utilization conference; Pittsburgh, PA, 
USA (3 Apr 1979). 

Several technologies are beginning to emerge for the pro- 
duction of liquid and gaseous fuels from coal. For these coal-de- 
rived fuels to be accepted commercially, their stability and combus- 
tion performance must be demonstrated. Since most of the fuels are 
produced in relatively small quantities today, production of suffi- 
cient fuel for combustion demonstrations in utility size furnaces is 
both expensive and time consuming. This paper describes combus- 
tion research conducted with coal-derived fuels in laboratory-scale 
furnaces at the Pittsburgh Energy Technology Center (PETC). 
Early commercialization of coal-derived fuels requires acceleration 
of both the production programs and the related combustion tech- 
nology programs. Results of combustion investigations in intermedi- 
ate size furnaces, such as those at PETC, have shown the ability to 
predict behavior of coal-derived fuels in units of industrial or utility 
size, with far Iss expenditure of fuel. Further, the units can be used 
for development or modification of combustion equipment. Emerg- 
ing coal technologies must undergo careful scrutiny for environ- 
mental impacts. Of particular interest are emissions of heavy metals, 
and toxic or carcinogenic organic compounds produced. These 
problems can be addressed in intermediate size combustion systems 
before full scale demonstrations are conducted. 


5681 (DOE/PC/30072—T2) Studies of the mechanism 
of coal hydrogenation by electron spin resonance. Quarterly 
technical progress report, 1 June 1980-31 August 1980. Gold- 
berg, I.B. (Rockwell International Corp., Thousand Oaks, 
CA (USA). Science Center). Nov 1980. Contract AC22- 
80PC30072. 17p. NTIS, PC A02/MF AO1. 

This is the second quarterly report on the program Studies 
of Coal Hydrogenation by Electron Spin Resonance. Work has 
been devoted to cell and heating rate optimization for carrying out 
in situ measurements. Preliminary characterization of the coal to be 
used was carried out. 


5682 (DOE/PC/30088—1) Coal transformation chemis- 
try. First quarterly progress report, March 1, 1980-May 31, 
1980. Stock, L.M. (Chicago Univ., IL (USA)). 1980. Con- 
tract AC22-80PC30088. 20p. NTIS, PC A02/MF AO1. 
Considerable progress has been made on the development of 
a convenient procedure for the alkylation of Illinois No. 6 coal in 
liquid ammonia. The results are presented in summary in Section 
IIIB, Task 1 and in more detail in Section IVB. Work on the chem- 
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istry of the liquefaction reaction has led to the conclusion that phe- 
nolic compounds participate in free radical reactions in hydrogen 
donor solvents. Phenolic compounds and benzoic acid derivatives 
do not furiction as acid catalysts in their reactions with tetralin and 
other representative compounds. In addition, the reaction of styrene 
with tetralin at 400°C has been shown to be a complex process in- 
volving rather deepseated chemical transformations. The results are 
presented in summary in Section IIIB, Task 3 and in more detail in 
Section IVC. 


5683 (FE—2286-48) Preparation of a coal conversion 
systems technical data book. Annual report, May 1, 1978- 
April 30, 1979. (Institute of Gas Technology, Chicago, IL 
(USA)). ‘Sep oy Contract AC01-76ET10255. 664p. NTIS 
PC A99/MF A0Ol 

Two correlations of vapor-liquid equilibria in the NHs-H2S- 
H2O system were tested on experimental data for the system. Cor- 
relations of the salting-out coefficients of ammonia, carbon dioxide, 
and hydrogen sulfide at 25°C were deveioped. The basic, physical, 
and thermodynamic properties of xylenols and decalins are given. 
Enthalpies of distillate fractions of various syncrudes are presented 
and compared with correlations. The combustion characteristics of 
Solvent-Refined Coal are summarized. A report on the viscosity of 
slag is presented. Application of IGT’s new formula for calculating 
the heating value of coal to coal chars to new data indicated larger 
standard deviations than those for the original data bank. The gen- 
eral fundamental design information on fixed (moving) bed coal ga- 
sifier is reviewed and the possibility of using a computer model of 
fixed bed gasification to generate design information is investigated. 
The problem of carbon deposition in methanators has been re- 
viewed. In gas-solids transport, correlations on pressure drop in 
dilute-phase pneumatic conveyor and vertical dense-phase transport 
in lift line are evaluated and compared with the data available in 
literature. Processes for sulfur recovery in wastewater treatment 
and hydrocarbon incineration are described. 


5684 (MLM—2738(OP)) Secular equilibrium of radium 
in Western coal. Casella, V.R.; Fleissner, J.G.; Styron, C.E. 
(Mound Facility, Miamisburg, OH (USA)). 1980. Contract 
AC04-76DP00053. 7p. (CONF-801227—1). NTIS, PC A02/ 
MF AOl. 

From Atomic and nuclear methods in fossil energy research 
meeting; Mayaguez, Puerto Rico (1 Dec 1980). 

Concentrations of radium-226, radium-228, and thorium-228 
in coal from six Western states have been measured by gamma 
spectroscopy. The existence of secular equilibrium was verified for 
radium-226 and previously measured uranium-238 and also for 
radium-228 and thorium-228. The measured radionuclide concentra- 
tions for Western coal averaged about 0.3 pCi/g for radium-226 
and 0.2 pCi/g for radium-228 and thorium-228. These average 
values are not greatly different from those in coal from other prov- 
inces of the United States. 
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5685 (CONF-801104—8) Resource recovery from coal 
residues. Jones, G. Jr.; Canon, R.M. (Oak Ridge National 
Lab., TN (USA)). 1980. Contract W-7405-ENG-26. 12p. 
NTIS, PC A02/MF AOl1. 

From 73. annual meeting of the American Institute of 
Chemical Engineers; Chicago, IL, USA (12 Nov 1980). 

Several processes are being developed to recover metals 
from coal combustion and conversion residues. Methods to obtain 
substantial amounts of aluminum, iron, and titanium from these 
wastes are presented. The primary purpose of our investigation is 
to find a process that is economically sound or one that at least will 
partially defray the costs of waste processing. A cursory look at the 
content of fly ash enables one to see the merits of recovery of these 
huge quantities of valuable resources. The major constituents of fly 
ash of most interest are aluminum (14.8%), iron (7.5%), and titan- 
ium (1.0%). If these major elements could be recovered from the 
fly ash produced in the United States (60 million tons/year), bauxite 
would not have to be imported, iron ore production could be in- 
creased, and titanium production could be doubled. 
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(DOE/ET/11070—T2) Reconnaissance and proc- 
of impounded coal wastes. Annual report, October 1, 
1979 September 30, 1980. Browning, J.S.; Hilleke, F. (Ala- 
bama Univ., University (USA). Mineral Resources Inst.). 
rH Contract AC22-78ET11070. 35p. NTIS, PC A03/MF 
This investigation funded by the Department of Energy, in- 
volves sampling, testing and analyzing coal impoundments in Ala- 
bama to determine the quantity of coal in place, and the quantity 
and quality of recoverable coal in each impoundment. A second ob- 
jective of the work is to sample the washery wastes currently dis- 
charging into the impoundments, and to determine the quantity and 
quality of coal recoverable. During the first three quarters of FY 
1980, exploration of four waste fine coal impoundment locations 
have been completed. The four impoundment reserves proven to 
date contain 1,951,000 tons of raw coal of which 761,000 tons of 
clean, marketable coal can be recovered. The raw coal tons, clean 
coal tons, percent recovery and percent ash are shown in a table. 
During the fourth quarter of FY 1980, exploration of three addi- 
tional waste fine coal impoundment locations were completed. A 
total of over 4700 feet in 150 holes were drilled. Exploratory drill- 
ing and sample analyses have indicated proven reserves of 519,575 
tons of raw coal from which 190,801 tons of clean coal can be re- 
covered. Sink-float data from the impoundments indicate that a re- 
covered clean coal product assaying 6.9 percent ash, 0.85 percent 
total sulfur with a heating value of 13,357 Btu per pound can be 
produced. Summary data of this reserve are shown in tables. 


5687 (EPRI-CS—1579(Vol.1)) Evaluation of Chiyoda 
Thoroughbred 121 FGD and gypsum stacking. 
Volume 1. Chiyoda evaluation. Final report. Behrens, G.P.; 
Hargrove, O.W. (Radian Corp., Austin, TX (USA)). Oct 
1980. 240p. NTIS, PC Al1/MF AO1. 

A six-month evaluation of the Chiyoda Thoroughbred 121 
Prototype Process (CT-121) was conducted at the Scholz Electric 
Generating Station of Gulf Power Company. The 23-megawatt CT- 
121 prototype was modified from existing CT-101 process equip- 
ment at Scholz by Chiyoda International Corporation, a subsidiary 
of Chiyoda Chemical Engineering and Construction Company, Ltd. 
Chiyoda operated the prototype, and the Electric Power Research 
Institute and Southern Company sponsored technical evaluations of 
the prototype process performance and gypsum waste disposal op- 
tions in the 1978-1980 time period. This pilot-scale evaluation indi- 
cates that the CT-121 scrubbing system is an attractive alternative 
to other available FGD technologies based on lime and limestone. 
The prototype scrubber at the Scholz plant operated reliably and 
efficiently, under a variety of test conditions, while treating flue gas 
from a coal-fired utility boiler. The process has the potential of re- 
ducing levelized costs by about 10%, compared to conventional 
limestone scrubbing. The major results are given. 


5688 (EPRI-CS—1579(Vol.2)) Evaluation of Chiyoda 
Thoroughbred 121 FGD and gypsum stacking. 
Volume 2. Chiyoda evaluation appendixes. Final report. Beh- 
rens, G.P.; Hargrove, O.W. (Radian Corp., Austin, TX 
(USA)). Oct 1980. 237p. NTIS, PC Al1/MF AOl. 

A six-month evaluation of the Chiyoda Thoroughbred 121 
Prototype Process (CT-121) was conducted at the Scholz Electric 
Generating Station of Gulf Power Company. The 23-megawatt CT- 
121 prototype was modified from existing CT-101 process equip- 
ment at Scholz by Chiyoda International Corporation, a subsidiary 
of Chiyoda Chemical Engineering and Construction Company, Ltd. 
Chiyoda operated the prototype, and the Electric Power Research 
Institute and Southern Company sponsored technical evaluations of 
the prototype process performance and gypsum waste disposal op- 
tions in the 1978-1980 time period. This pilot-scale evaluation indi- 
cates that the CT-121 scrubbing system is an attractive alternative 
to other available FGD technologies based on lime and limestone. 
The prototype scrubber at the Scholz plant operated reliably and 
efficiently, under a variety of test conditions, while treating flue gas 
from a coal-fired utility boiler. The process has the potential of re- 
ducing levelized costs by about 10%, compared to conventional 
limestone scrubbing. The major results are given. 
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5689 (EPRI-CS—1579(Vol.3)) Evaluation of Chiyoda 
Thoroughbred 121 FGD process and gypsum stacking. 
Volume 3. Testing the feasibility of stacking FGD gypsum. 
Final report. Garlanger, J.E.; Ingra, T.S. (Ardaman and As- 
sociates, Inc., Orlando, FL (USA)). Nov 1980. 162p. NTIS, 
PC A08/MF AOI. 

Forced-oxidation flue gas desulfurization (FGD) scbbers can 
produce significant quantities of waste gypsum, which, if not uti- 
lized, require safe and economical disposal. Gypsum is also a waste 
product of the phosphate fertilizer industry, which has successfully 
utilized stacking methods of waste disposal for more than 20 years. 
Results from geotechnical laboratory testing of Chiyoda Thorough- 
bred 121 (CT-121) FGD gypsum are presented. These results indi- 
cate CT-121 FGD gypsum has settling, dewatering, and structural 
characteristics similar to and, in some instances, more favorable 
than phosphate gypsum, making stacking methods of waste disposal 
a possible option for disposing of FGD gypsum. The construction 
and nine-month operation of a one-half acre, 12-foot-high prototype 
CT-121 FGD gypsum stack at the Scholz plant is also discussed. 
The success of this installation further confirms the feasibility of 
utilizing stacking for disposal of FGD gypsum. Basic concepts con- 
cerning the design and management of gypsum stacks in the phos- 
phate industry are presented to illustrate the stacking method as it 
may be adopted by the utility industry for stacking FGD gypsum. 


5690 (EPRI-CS—1602(Vol.1)) Laboratory testing of 
RESOX/sup TM/ Process. Final report. Steiner, P.; Gutter- 
man, C. (Foster Wheeler Energy Corp., Livingston, NJ 
(USA)). Nov 1980. 190p. NTIS, PC A09/MF AO1. 

Foster Wheeler Development Corporation addressed the 
task of further broadening the application of the RESOX process 
for converting sulfur dioxide to elemental sulfur. The major effort, 
to date, had been concentrated on treating the off-gas from one spe- 
cific front-end SO” concentrator process - the Bergbau-Forschung 
dry adsorption system. By selecting two other concentrator proc- 
esses, which furnish differing inlet compositions, and coupling these 
to coals with differing characteristics, the scope and flexibility of 
the RESOX process was evaluated. The front-end concentrator 
processes which were chosen are the Wellman-Lord (WL) and 
Chemico-Basic (CB); both are regenerative and employ wet scrub- 
bing. WL is based on the chemistry of the sodium sulfite/bisulfite 
system, which can absorb and free SO2. CB accomplishes the same 
function with the magnesium oxide/sulfite system. WL can concen- 
trate the SO2 to 85 to vol % while CB currently utilizes a direct 
fired calciner, which limits the SO2 concentration to approximately 
13%. Each front-end process was studied and adapted to the 
RESOX process. Each was then coupled to three different coals, 
selected as reductants through a preliminary screening procedure, 
for a series of tests at FWDC’s 1200 aft*/h pilot plant. The coals 
chosen had ASTM rankings of Anthracite, High-Volatile C Bitumi- 
nous, and Subbituminous A. The maximum sulfur yield realized 
within a series varied from 68.1 to 85.2%. The program demon- 
strated the ability of the RESOX process to handle a broader range 
of reducing agents and front-end gas compositions than heretofore 
tested. For each front-end process, a sulfur yield of approximately 
80 wt % of the quantity available from its gas composition was re- 
alized with at least one of the reductants tested. 


5691 (FE—3269-32) Design, construction, operation and 
evaluation of a prototype culm combustion boiler/heater unit. 
Technical progress report, April 1-June 30, 1980. (Curtiss- 
Wright Corp., Wood-Ridge, NJ (USA). Power Systems 
Div.). Aug 1980. Contract AC21-78ET12307. Sip. (CW- 
WR—78-036.32A). NTIS, PC A04/MF AO1. 

This report provides a summary of the work performed on 
the Prototype Culm Combustion Boiler/Heater Unit, Phase I - En- 
gineering Design and Analysis and Phase II - Prototype Plant Con- 
struction. The objectives of the program as well as the technical 
progress and problem areas encountered are presented. The 90% 
design review meeting was held at the DOE Morgantown Energy 
Technology Center on June 4, 1980 resulting in no outstanding 
action items. Final design activity is continuing and the progress on 
drawing preparation and procurement activity is discussed. Process- 
ing of the construction bid package and awarding of the contrast is 
discussed. Based on authorization for a limited amount of Phase II 
activity on November 2, 1980, purchase orders were released 
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authorizing preparation of certified drawings for fabricated equip- 
ment required to support the Phase I final design activity and based 
on full Phase II authorization on March 20, 1980, procurement of 
fabricated equipment was initiated and is now underway. The pro- 
totype plant site has been cleared and leveled, and boiler concrete 
foundations have been installed. Stone roadways were completed. 
Construction of the access roadway has been rescheduled to 
August 1980. 


5692 (IS-M—304) Economics of metals recovery from 
power plant fly ash via the Ames HiChlor process. Weiss, 
S.J.; Burnet, G.; Chang, C.Y. (Ames Lab., IA (USA); Na- 
tional Central Univ., Chung li (Taiwan)). 1980. Contract W- 
7405-ENG-82. 12p. (CONF-8010147—-1). NTIS, PC A02/ 
MF AOl. 

From UMR-DNR conference on energy; Rolla, MO, USA 
(14 Oct 1980). 

The disposal of potentially hazardous coal wastes is becom- 
ing a significant problem for the power industry. The Ames HiCh- 
lor process, which utilizes power plant fly ash as a source of alumi- 
num, is proposed as a method of coal waste utilization. In the 
HiChlor process fly ash is chlorinated in the presence of a carbona- 
ceous reductant at 700 to 900°C to produce aluminum chloride and 
titanium tetrachloride as salable products. An economic analysis for 
a plant which would process 6000 tons per day of fly ash is pre- 
sented. Conditions under which the proposed process will prove 
profitable are discussed. 


0109 Environmental Aspects 


REFER ALSO TO CITATION(S) 5648, 5695, 5714, 6485 


5693 (BM-RI—8507) Structure response and damage 
produced by ground vibration from surface mine blasting. Sis- 
kind, D.E.; Stagg, M.S.; Kopp, J.W.; Dowding, C.H. 
(Bureau of Mines, Twin Cities, MN (USA). Twin Cities Re- 
search Center; Northwestern Univ., Evanston, IL (USA)). 
1980. 78p. GPO. 

Direct measurements were made of ground-vibration-pro- 
duced structure responses and damage in 76 homes for 219 produc- 
tion blasts. These results were combined with damage data from 
nine other blasting studies, including the three analyzed previously 
for Bureau of Mines Bulletin 656. Safe levels of ground vibration 
from blasting range from 0.5 to 2.0 in/sec peak particle velocity for 
residential-type structures. The damage threshold values are func- 
tions of the frequencies of the vibration transmitted into the resi- 
dences and the types of construction. Particularly serious are the 
low-frequency vibrations that exist in soft foundation materials and/ 
or result from long blast-to-residence distances. These vibrations 
produce not only structure resonances but also excessive levels of 
displacement and strain. Threshold damage was defined as the oc- 
currence of cosmetic damage; that is, the most superficial interior 
cracking of the type that develops in all homes independent of 
blasting. Homes with plastered interior walls are more susceptible 
to blast-produced cracking than gypsum wallboard. Structure re- 
sponse amplification factors were measured. Typical values were 
1.5 for structures as a whole (racking) and 4 for midwalls, at their 
respective resonance frequencies. For blast vibrations above 40 Hz, 
all amplification factors for frame residential structures were less 
than unity. The human response and annoyance problem from 
ground vibration is aggravated by wall rattling, secondary noises, 
and the presence of airblast. Approximately 5 to 10% of the neigh- 
bors will judge peak particle velocity levels of 0.5 to 0.75 in/sec as 
less than acceptable (i.e., unacceptable) based on direct reactions to 
the vibration. Even lower levels cause psychological response prob- 
lems, and thus social, economic, and public relations factors become 
critical for continued blasting. 


5694 Cyanide and thiocyanate in coal gasification 
wastewaters. Luthy, R.G.; Bruce, S.G. Jr.; Walters, R.W.; 
Nakles, D.V. (Carnegie-Mellon Univ., Pittsburgh, PA). 
Journal of the Water Poilution Control Federation (U.S.); 51: 
No. 9, 2267-2282(Sep 1979). 

Procedures for thiocyanate preservation and analysis have 
been evaluated. A copper-pyridine colorimetric analytical method 
with preextraction has been tested successfully on a number of coal 
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gasification wastewaters, although difficulties have been encoun- 
tered with some samples containing very high levels of organic 
compounds. Improved preservation procedures for cyanide analysis 
require removal of exceptionally high levels of carbonate to elimi- 
nate analytical difficulties during sample distillation. Sulfide remov- 
al is also necessary to eliminate the possibility of reaction of cya- 
nide with sulfide oxidation products, especially polysulfide. The 
extent to which thiocyanate may be present in coal gasification 
process quench waters as a result of reactions occurring in the gasi- 
fier as compared to aqueous-phase reactions is unknown. Aqueous- 
phase thiocyanate formation pathways were reviewed, and a model 
is proposed whereby the reaction of cyanide with polysulfide-sulfur 
and thiosulfate are plausible pathways for aqueous-phase thiocyan- 
ate formation. Preliminary kinetic studies on reaction of cyanide 
and polysulfidesulfur in clean water and wastewater over the pH 
range 8.2 to 12 showed that the reaction was of mixed order (1.54 
+- 0.25) with a rate constant of about 0.24 (M/1)/sup -0.54//min. 
Thus SCN- formation via poly-S° may be much more significant 
than formation via $2,037"; and additional work, which has included 
an investigation of catalysis/inhibitory effects, suggests that this 
may be the case. Results of this work may be useful to predict or 
explain quality changes in coal gasification wastewaters. Attempts 
to engineer these reactions may largely entail sulfide oxidation ki- 
netic control. 9 figures, 6 tables. 
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5695 Lignite. Mathewson, C.C. (ed.). College Station, 
TX; Texas A and M University (1980). 205p. (CONF- 
8004120—). 

From Lignite symposium; College Station, TX, USA (17 
Apr 1980). 

The Texas A and M University lignite symposium was held 
April 17-18, 1980 at the Texas A and M University Coal and Lig- 
nite Research Laboratory. Twenty-three papers dealing with the 
geology, resource assessment, utilization, mining methods, and the 
environmental and socio-economic impacts of mining Texas lignite 
have been entered individually into EDB and ERA. (LTN) 
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5696 (DOE/ET/12463—1) Application of water jet as- 
sisted drag bit and pick cutter for the cutting of coal measure 
rocks. Final technical report. Ropchan, D.; Wang, F.D.; 
Wolgamott, J. (Colorado School of Mines, Golden (USA). 
Evacuation Engineering and Earth Mechanics Inst.). 1 Apr 
1980. Contract FG01-77ET12463. 95p. NTIS, PC AOS/MF 
AOl. 

A laboratory investigation was made of the effects of high 
pressure water jets on the cutting forces of drag bit cutters in sedi- 
mentary rocks. A hard and soft sandstone, shale and limestone were 
tested with commercially obtainable conical and plow type drag 
bits on the EMI linear cutting machine. About 1200 cuts were 
made at different bit penetration, jet orientation, and water pressure 
to determine the reduction of cutting forces on the bit from the use 
of the water jet. Both independent and interactive cutting was used. 
The greatest reduction in cutting forces were with both of the 
sandstones; the drag forces were reduced about 30 percent and the 
normal forces about 60 percent at 5000 psi water pressure with the 
nozzle behind the bit. The method was less effective in the shale, 
except at 10,000 psi water pressure the reduction in drag force was 
about 55 percent. Of the rocks tested, the limestone was least af- 
fected by the water jet. The cutting forces for the plow bit showed 
continuous change with wear so a machined conical bit was used 
for most of the testing. Tests with the plow bit did show a large 
reduction in cutting forces by using the water jet with worn bits. 
An economic analysis of equipping a drag bit tunnel boring ma- 
chine indicated that the water jet system could reduce costs per 
foot in sandstone by up to 40 percent. 


5697 (EUR—5584) Application of process control to the 
ventilation of mines. (Commission of the European Commu- 
nities, Brussels (Belgium)). 1978. 61p. European Community 
Information Service, Washington, DC. 

In several languages. 
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As applied to a division of the Waterschei colliery, the in- 
stallation is at an advanced stage; the system for transmitting sever- 
al physical parameters from underground to the surface, the filter- 
ing of these data followed by storage in the computer are practical- 
ly fully developed and are already operational under real condi- 
tions. As soon as the problems involved in the approval of new sen- 
sors are resolved, these parameters will be expanded by the addi- 
tion of differential pressures and dry- and wet-bulb temperatures. 
The underground remote-control installations (fan, bypass, air 
doors) have almost reached the final design stage (some of the 
remote-control devices) or are about to be put into service. The 
day is thus approaching at Waterschei when the computer will con- 
trol the mine's ventilation by itself, and in real time. 


5698 (EUR—5985) Study of mine climate. (National 
Coal Board, London (UK)). 1978. 90p. (In several lan- 
guages). European Community Information Service, Wash- 
ington, , 
The objective of this investigation was to identify and quan- 
tify the heat sources that play a significant part in determining the 
underground climate. The variability with time of the sources and 
the resultant changes in climatic conditions were also studied. De- 
tailed investigations were made of four high-production longwall 
districts covering a range of strata temperatures and operating con- 
ditions, and these were supplemented by less detailed measurements 
on two other districts. The trunk conveyor systems serving two of 
the four districts were also investigated in detail. Finally three 
cable belts were studied, primarily in terms of their electrical 
power requirements. Three major heat sources were considered, 
namely electrical power consumed by the machinery, strata heat 
flow, and heat emitted by the cut coal on the conveyor. In addition 
to the heat picked up by the ventilation air, the quantity of heat 
absorbed by the supply water used for dust suppression and ma- 
chine cooling was taken into account. Satisfactory heat balances 
over a complete week were established for each district and trunk 
conveyor, giving confidence in the completeness and accuracy of 
the measurements. 


5699 (FE—2542-7) Pipeline gas demonstration plant. 
Phase I: preliminary coal mining plan. Wagner, D.M. (Conti- 
nental Oil Co., Stamford, CT (USA)). 1978. Contract 
ACO01-77ET 13060. 144p. NTIS, PC A07/MF AO1. 

Continental Oil Company will, as contractor, analyze, 
design, construct, test, evaluate, and operate a Demonstration Plant 
capable of converting high-sulfur bituminous caking coal to a high- 
Btu pipeline quality gas. One of the assignments under the contract 
is to prepare a preliminary plan for mining a coal reserve adjacent 
to the tentatively selected site for the Demonstration Plant. This 
coal reserve is one potential source of the coal feed to the plant 
during Phase III operations of the plant as a commercial venture. A 
large reserve of surface-mineable Meigs Creek Ohio No. 9 coal is 
located within about three miles of the tentatively selected Demon- 
stration Plant site in Noble County, Ohio. This reserve is owned by 
Consolidation Coal Company, and Consolidation Coal has ex- 
pressed a willingness to enter into a long-term agreement to supply 
ROM coal to the Demonstration Plant. The coal would be mined 
using a combination of stripping dozers and walking dragline. Con- 
ventional mining practices would be followed. Both the mining 
procedures and reclamation of the areas affected by mining would 
be in conformance with Federal and state statutes and regulations. 
The mining plan requires producing 1,468,000 tons per year of 
ROM coal for a period of 25 years. The investment in mining 
equipment and mine development over this period is estimated to 
be $83,104,000. A total of 168 employees will be required for the 
mining operations. 


5700 (FE—9094-T1) Development of percussive water 
jets. Final technical report. Nebeker, E.B.; Rodriguez, S.E. 
(Scientific Associates, Inc., Santa Monica, CA (USA)). May 
1979. Contract ET-75-C-01-9094. 107p. NTIS, PC A06/MF 
AOl. 

Scientific Associates, Inc. has been developing Percussive 
Jets for the US Bureau of Mines and later for the Department of 
Energy. Percussive Jets apply force to rock as a sequence of high- 
frequency impacts, rather than steadily. These Jets can be produced 
with a conventional, continuous flow system by modulating the dis- 
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charge, i.e., cycling the discharge rate by a small amount above and 
below its average. With modulated discharge, the faster part of 
each cycle overtakes the slower in the free stream. If this process is 
done properly, the stream becomes bunched instead of uniform and 
a Percussive Jet is produced. The feasibility and potential of Per- 
cussive Jets were demonstrated in an earlier program. The purpose 
of the present effort is to continue development to assist future lab- 
oratory or field testing, and to do additional rock impact testing. 
The more important experiences gained in improving modulator 
design are reviewed. Throughout the development, a modulator 
package was envisioned as a small item of hardware that could be 
attached to practically any jet system to transform it from an ordi- 
nary jet to a Percussive Jet. Finally, rock testing is summarized. To 
date, modulator frequencies (or bunches striking the rock target) 
have varied from 2000 to 20,000 per second. Nozzle discharge pres- 
sures have varied from 2300 to 7200 psig using a flow rate of 9.6 
gpm with relatively small nozzles (~ 0.060 inches diameter). Test 
results show that Percussive Jets are many times more efficient than 
ordinary jets and sometimes over an order of magnitude more effi- 
cient. These results have been obtained with a variety of materials: 
coal, brick, sandstone, concrete, coal-associated shale, limestone, 
and granite. 


5701 Method of underground mining by pillar extrac- 
tion. Bowen, R. J.; Bowen, W. R. US Patent 4,216,998. 12 
Aug 1980. Filed date 31 May 1979. vp. 

A method of sublevel caving and pillar and top coal extrac- 
tion for mining thick coal seams includes the advance mining of 
rooms and crosscuts along the bottom of a seam to a height of 
about eight feet, and the retreat mining of the top coal from the 
rooms , crosscuts and portions of the pillars remaining from forma- 
tion of the rooms and cross-cuts. In the retreat mining, a pocket is 
formed in a pillar, the top coal above the pocket is drilled, charged 
and shot, and then the fallen coal is loaded by a continuous miner 
so that the operator remains under a roof which has not been shot. 
The top coal from that portion of the room adjacent the pocket is 
then mined, and another pocket is formed in the pillar. The top 
coal above the second pocket is mined followed by the mining of 
the top coal of that portion of the room adjacent the second 
pocket, all by use of a continuous miner which allows the operator 
to remain under a roof portion which has not been shot. 


0130 Transport And Handling 


REFER ALSO TO CITATION(S) 5649, 5658, 5683, 5727, 5728, 6150, 6157 


5702 Process for preparing a suspension of particles in a 
hydrocarbon oil. Masdin, E. G.; Verschuur, E. (to Shell Oil 
Co). US Patent 4,217,110. 12 Aug 1980. vp. 

Coal particles suspended in water are agglomerated with a 
binder and the agglomerates are separated from the water and dis- 
integrated in a liquid fuel. 


5703 Continuous method of cleaning a slurry of crushed 
raw coal. Liller, D. I. US Patent 4,217,207. 12 Aug 1980. 
Filed date 26 Dec 1978. vp. 

A crushed raw coal washing plant using a plurality of de- 
flector-fitted centrifugal cyclones to produce a washed and dried 
mixture of clean coarse and fine coal, and fine coal alone, with 
means to remove refuse and means to recycle clean fine coal slurry 
byproduct into the raw crushed coal inlet. Each centrifugal cyclone 
of said system is fitted with an inlet line deflector and equalizer 
means to create laminar flow and gravity separation whereby low 
density (1.6 or less) washed coal escapes through a first outlet at 
the top and refuse drains out of a second outlet at the bottom of 
said cyclone. 


5704 (ORNL-tr—4677) Mathematical description of 
coal separation. Koppitz, K.; Plate, W.; Simonis, W. Trans- 
lated from Glueckauf-Forschungshefte (West Germany); 40: 
No. 4, 171-177(1979). 17p. NTIS, PC A02/MF AO1. 

The separation process is comprehensively described with a 
specially defined quantity as a function of limiting quantities, since 
not only classification but also sizing, which occurs simultaneously, 
is included. In order to represent the functional dependence of the 
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boundary limit and precision of separation, further desired quanti- 
ties of regression equations are selected: the effective separation 
size, separation size, and the probably Ecart deviation. The repre- 
sentation of these quantities as a function of effective separating size 
shows the correlation capability of these quantities. Proof is given 
that the Ecart deviation is a fnction of the raw material and thus is 
not suitable on principle as a specific mechanical characteristic. Of 
the total of ten critical factors investigated, five can be eliminated 
as not significant. The significant variables within the limits of the 
validity range - the operationally relevant range was investigated in 
180 individual tests - are the size-density-mineral (ash) distribution 
of the feed, the surface moisture and the surface characteristic, 
which are all raw material variables, and the specific volume flow 
of air and the throughput, as operation-related variables. 


5705 Coal decision. Dillahunty, L.E. Washington, DC; 
Pasha Publications (1979). 7p. (CONF-7911117—7). 

From Coal outlook conference; New Orleans, LA, USA (5 
Nov 1979). 

The reasoning behind the selection of coal as a fuel source 
for a new generating unit under construction in the latter part of 
1960 is presented. The terms of a contract with AMAX coal com- 
pany are defined. Two power plants were built. They both receive 
fuel from the same supplies over the same rail lines. The power 
company elected to buy and maintain its own railroad cars. The 
management of this operation is described. (DMC) 


5706 Outlook for coal movement by barge. Faig, E. 
Washington, DC; Pasha Publications (1979). 11p. (CONF- 
7911117—9). 

From Coal outlook conference; New Orleans, LA, USA (5 
Nov 1979). 

The advantages of shipping coal via barge transport are pre- 
sented. Major markets available for coal transported by barge are 
electric utilities and steel companies. The amount of coal moved by 
barge between 1973 and 1977 is tabulated. Obstacles to increased 
barge movement of coal are discussed. (DMC) 


5707 Promise of coal: a railroad perspective. Briggs, 
R.E. Washington, DC; Pasha Publications (1979). 17p. 
(CONF-7911117—11). 

From Coal outlook conference; New Orleans, LA, USA (5 
Nov 1979). 

The shipment of coal via rail transport is discussed. The goal 
of both the shipper and the railroads is to earn money. Disputes 
concerning rates for the shipping of coal are reviewed giving the 
railroad’s point of view. Rail shipping is compared with shipping 
by means of slurry pipelines. (DMC) 


5708 Role of the Office of Rail Public Counsel. Simms, 
A.H. Washington, DC; Pasha Publications (1979). 16p. 
(CONF-7911117—13). 

From Coal outlook conference; New Orleans, LA, USA (5 
Nov 1979). 

The role of the Office of Rail Public Counsel in coal rate 
cases is discussed in this lecture. The office has 2 functions. One is 
to solicit, evaluate, and present to the ICC the views of those com- 
munities and users of rail service which would not otherwise be 
represented in ICC proceedings. The second is to represent the 
public interest in safe, efficient, reliable, and economical rail trans- 
portation in proceedings before the ICC and other federal agencies. 
(DMC) 


5709 (ORNL-tr—4676) Importance of automation and 
process control for German coal preparation. Bartelt, D.; 
Roesner, W. Translated from Glueckauf (West Germany); 
113: 367-372(7 Apr 1977). 14p. NTIS, PC A02/MF AO1. 
Comprehensive automation in coal preparation with the goal 
of process optimization presupposes an efficient mathematical 
model and a reliable central process control in on-line operation. 
The central process control, using a process computer, is based on 
hierarchically organized automation levels and is presently being 
tested in the coal preparation plant of the Ewald mine operated by 
Ruhrkohle AG. Measured data acquisition, the strategy of automa- 
tion hierarchy and the design examples are important parameters in 
this system. The industrial testing of the simulation model has just 





767 / ERA VOL. 6, NO.5 


begun. It is therefore not yet possible to obtain any evidence con- 
cerning the practical effects of the mathematical model. Central 
process control with the strategy of hierarchical structure of auto- 
mation levels, as described above, has proved successful in oper- 
ation and has fulfilled expectations. Some difficulties still occur in 
connection with the measuring and regulating units. Process opti- 
mization can be implemented, to judge from experience to date, 
whereby the economic result can be very favorably influenced if 
the preparation plants have few machines and equipment units with 
high throughput rates and a simple and logical design. 


5710 (DOE/GFETC/RI—80/5) Observations on test 
stockpiles of dried lignite and subbituminous coals. Cooley, 
S.A.; Paulson, L.E.; Ellman, R.C. (Department of Energy, 
Grand Forks, ND (USA). Grand Forks Energy Technology 
Center). [nd]. 14p. NTIS, PC A02/MF AO1. 

Dried low rank coal stockpiles were monitored from 1974 to 
1980. Moisture content, heating value, and pile temperature have 
shown little change since compaction. All indications are that dried 
coal can be stockpiled for extended periods. 
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5711 (ANL/CEN/FE—80-2) Sampling and instrumenta- 
tion for fluidized-bed combustion. Annual report, October 
1978-September 1979. Johnson, I.; Podolski, W.F.; Myles, 
K.M. (Argonne National Lab., IL (USA)). Sep 1980. Con- 
tract W-31-109-ENG-38. 109p. NTIS, PC A06/MF AO1. 

In the first section of this report, background information is 
presented on instrumentation for fluidized-bed combustion, i.e., for 
process control, scientific investigation, and safety in planned and 
operating fluidized-bed combustion systems. The objective of this 
study is to update and extend the fluidized-bed portion of a preced- 
ing report, A Study of the State-of-the-Art of Instrumentation for 
Process Control and Safety in Large-Scale Coal Gasification, Liq- 
uefaction, and Fluidized-Bed Combustion Systems, ANL-76-4. The 
second section of this report describes two prototype mass flow 
rate instruments installed on the solids feed lines of an existing 
ANL fluidized-bed combustor. The Fossil Instrumentation Group 
at ANL designed, fabricated, and installed these instruments in co- 
operation with Chemical Engineering Division personnel - one on 
the coal feedline and one on the coal/limestone feedline. Each in- 
strument consisted of a capacitive sensor spoolpiece and an associ- 
ated preamplifier and signal conditioning. One channel of each in- 
strument provides three outputs. One delivers a density signal while 
two others deliver two signals for measuring velocity by cross-cor- 
relation. Operation was verified by using laboratory signal analyz- 
ers to process the signals. The third section of this report summa- 
rizes the results of a Spectron Development Laboratory subcon- 
tract from ANL to investigate analytical techniques suitable for 
monitoring the concentration of gaseous alkali compounds in the 
hot gas stream from a fluidized-bed combustor. It was concluded 
from the study that the concept of using the NazSOQ, dew point to 
detect the onset of hot corrosion conditions is the most attractive of 
the techniques evaluated. 


5712 (CONF-800428—(Vol.2), pp 496-505) Effects of 
salt treatment of limestone on sulfation and on the corrosion 
behavior of materials in AFBC systems. Chopra, O.K.; 
Smith, G.W.; Lenc, J.F.; Shearer, J.A.; Myles, K.M.; John- 
son, I. (Argonne National Lab., IL). Aug 1980. 

From 6. international conference on fluidized bed combus- 


tion; Atlanta, GA, USA (9 Apr 1980). 
Results from the present study show that in an AFBC, the 


addition of 1.5 mol % NasCOs or 2.2 mol % CaCk leads to ~ 
50% reduction in the Ca/S mole ratio required to maintain 700 
ppm SO, in the dry off-gas. Such a decrease in Ca/S mole ratio 
corresponds to a 50% reduction in the limestone required for the 
process. The levels of salt addition required to increase sorbent re- 
activity are higher than those predicted by the laboratory experi- 
ments. The corrosion results indicate that the addition of NazCOs 
or CaCl, does not have a significant effect on the corrosion behav- 
ior of various structural materials. Although the corrosion rates in 
the presence of NasCOs are different than with the addition of 
CaCl, none of the materials suffered severe corrosion. The corro- 
sion data for the uncooled coupons exposed inside the fluidized bed 
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at 1118 K show good agreement with the CRE data obtained under 
similar process conditions, but without the addition of salt. In the 
presence of 2.2 mol % CaCh, the maximum total corrosion for the 
various in-bed coupons was =60 ym after 1000 h. The maximum 
total corrosion for the in-bed coupons in the presence of 1.5 mol % 
NaeCOs varied from a minimum of ~ 75 ym for Type 310 stainless 
steel to a maximum of ~ 280 ym for Type 316 stainless steel after 
a 1000-h exposure. In both tests, the corrosion for the above-bed 
tube specimens was lower by a factor of 6 to 10 than for the in-bed 
tubes. The results from the present investigation show that al- 
though the high-temperature components inside the fluidized bed 
can undergo sulfidation/oxidation corrosion, the addition of sulfa- 
tion-enhancement agents, viz., 1.5 mol % NazCOs or 2.2 mol % 
CaClk, does not cause severe corrosion. Therefore, salt treatment of 
limestone for sulfation enhancement is a viable process for AFBC 
systems. 


5713 (CONF-7904102—) Industrial coal utilization. 
ent of Energy, Pittsburgh, PA (USA). Pittsburgh 

Energy Technology Center). 1979. 221p. NTIS, PC A10/ 
MF AOl. 

From Industrial coal utilization conference; Pittsburgh, PA, 
USA (3 Apr 1979). 

The effects of the National Energy Act on the use of coal in 
US industrial and utility power plants are considered. Innovative 
methods of using coal in an environmentally acceptable way are 
discussed: furnace types, fluidized-bed combustion, coal-oil-mix- 
tures, coal firing in kilns and combustion of synthetic gas and liquid 
fuels. Fuel use in various industries is discussed with trends brought 
about by uncertain availability and price of natural gas and fuel 
oils: steel, chemical, cement, pulp and paper, glass and bricks. The 
symposium on Industrial Coal Utilization was sponsored by the US 
DOE, Pittsburgh Energy Technology Center, April 3 to 4, 1979. 
Twenty-one papers have been entered individually into the EDB. 
(LTN) 


5714 (CONF-7904102—, pp 4 Paper 4) Technical, 
economic and environmental factors in the clean combustion 
of coal. Freedman, S.I. (Department of Energy, Washing- 
ton, DC); Bliss, C. 1979. 

From Industrial coal utilization conference; Pittsburgh, PA, 
USA (3 Apr 1979). 

The technical and economic factors determining future in- 
dustrial coal utilization patterns will arise largely from trends in the 
promulgation of emission standards, particularly should they be ap- 
plied to the smaller industrial installations with principles similar as 
now apparent for utility installations. Costs of emission control de- 
vices for SO/sub x/ and particulates probably will not scale down- 
ward and reduce as rapidly as the cost of the boiler installation 
itself. This expectation, when quantified and compared to the ulti- 
mate conversion costs for solvent-refined coal and coal-derived liq- 
uids production, could show cost attractiveness for the use of these 
fuels as the method for SO/sub x/ and particulate emission control 
in the smaller installations. Regardless of fuel, continuing research 
and development of modified burner designs and furnace arrange- 
ments is warranted as the method for control of NO/sub x/ emis- 
sions. Fluidized-bed combustion promises a cost-effective approach 
to coal utilization and compliance with SO/sub x/ and NO/sub x/ 
emission standards. Clean combustion of coal certainly is feasible 
technically, and options are apparent that should enable clean com- 
bustion of coal to be feasible economically. 


5715 (CONF-7904102—, pp 8p, Paper 8) Factors to 

consider when deciding between pulverized and stoker coal. 

Higgi se "ean (Combustion Engineering Inc., Windsor, 
. 1979. 

From Industrial coal utilization conference; Pittsburgh, PA, 
USA (3 Apr 1979). 

Pulverized coal fired installations require higher initial costs 
and horsepower requirements than a comparable stoker - coal fired 
unit. However, the pulverized coal fired unit features a higher effi- 
ciency than the stoker fired unit. In deciding which type unit is the 
most feasible, these and other factors such as coal cost, mainte- 
nance, and emissions must be considered. 
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5716 (CONF-7904102—, pp 6p, Paper 11) Status report 
on energy assessment and coal conversion potential of indus- 
trial and commercial combustion systems in the state of Flor- 
ida. Woerner, G.W. (State Energy Office, Tallahassee, FL); 
Varney, A.M. 1979. 

From Industrial coal utilization conference; Pittsburgh, PA, 
USA (3 Apr 1979). 

Plans for a technical and economic assessment of the poten- 
tial of the conversion of commercial and industrial plants presented 
by burning fuel oils to coal or to coal-oil mixtures are presented. 
Based on the results a coal conversion plan consistent with 
Florida's energy policy will be formulated. (LTN) 


5717 (CONF-7904102—, pp 16p, Paper 12) Economics 
of coal-oil mixtures. George, T.J. (Department of Energy, 
Morgantown, WV); Bergman, P.D. 1979. 

From Industrial coal utilization conference; Pittsburgh, PA, 
USA (3 Apr 1979). 

For industrial boilers, especially the larger units, there is a 
profit incentive to switch from No. 6 oil to COM. For aluminum 
melting furnaces, the economic advantage for a switch to COM is 
not as obvious, but it would be premature to discount that possibil- 
ity. Those wishing to make the switch to COM will want assur- 
ances that distribution networks can provide adequate supplies. The 
design of pollution control equipment for COM retrofit must con- 
sider the interim nature of COM. A sensible plant engineering ap- 
proach would be to install pollution control equipment that will sat- 
isfy COM requirements, with provision to accomodate 100 percent 
coal firing equipment. It is important to keep in mind that the role 
of COM is to allow full amortization of boilers designed for oil 
firing before their eventual replacement by 100 percent-coal-fired 
units. A 100-percent reduction in the use of fuel oil by firing melt- 
ing furnaces with coal instead of oil would seem to be a worth- 
while national goal for aiding our fuels deficit-of-spending situta- 
tion. However, the relative raw fuels costs of coal and oil in cur- 
rent markets indicate that a switch to COM, based upon economic 
grounds, should be approached cautiously; but the prospects of oil 
shortages and outages and the alternative of 100 percent coal firing 
without appropriate lead time to prepare for it should provide the 
incentive to continue serious consideration of COM. 


5718 (DOE/ET/12297—T1) Lignite combustion test 
project interim report: Tests L101-L114. Phillips, K.E.; 
Wilson, K.B. (Combustion Power Co., Inc., Menlo Park, 
CA (USA)). Aug 1980. Contract AC03-78ET12297. 55p. 
NTIS, PC A04/MF AOl1. 

Fluidized bed combustion research on North Dakota lignite 
is being performed by Combustion Power Company, Inc. under 
contract to Grand Forks Energy Technology Center in a 7 sq ft 
Atmospheric Fluid Bed Combustor. A series of 14 parameteric tests 
have been completed in which various combinations of bed tem- 
perature, superficial velocity, excess air, and limestone Ca/S ratios 
made up the test matrix. Twelve of the 14 tests used ash recycle. 
The test results extend the lignite combustion characteristics deter- 
mined from GFETC tests on smaller reactors with respect to: (1) 
sulfur retention on lignite ash and supplemental sorbents; (2) ash 
and bed agglomeration problems; (3) effect of operational condi- 
tions and bed characteristics on heat transfer coeffficient; (4) ash 
reinjection; and (5) flue gas pollutants. This interim report summa- 
rizes the test setup, test procedures and test results, describes oper- 
ational problems, and provides observations noted during the tests 
and on post-test inspections. 


5719 Submicron fly-ash formation in coal-fired boilers. 
Desrosiers, R.E. (Univ. of New Hampshire, Durham); 
Riehl, J.W.; Ulrich, G.D.; Chiu, A.S. Contract (E49-18)- 
2205. pp 1395-1403 of Seventeenth symposium (internation- 
al) on combustion. Pittsburgh, PA; Combustion Institute 
(1979). 

From 17. symposium on combustion; Leeds, UK (20 Aug 
1978). 

The submicron fraction of coal fly-ash, though comprising a 
minor fraction of the total mass, has become increasingly recog- 
nized as a health hazard and a possible link in irreversible boiler 
fouling. An outgrowth of continuing research on submicron parti- 
cle behavior, this document describes efforts to predict the compo- 
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sition and morphology of condensation ash. A model based on a 
process of metal oxide vaporization from a burning char particle, 
diffusion and recondensation has been constructed and employed. A 
submicron particle concentration equaling five percent by weight of 
the fly-ash from a cyclone-fired boiler is predicted. Because of 
lower combustion temperatures in puiverized-fuel-fired boilers, less 
than one tenth of one percent of the total fly-ash is attributed to 
vapor transport. Enrichment of silicon and iron is predicted in the 
submicron fraction. This is verified experimentally for silicon but 
not for iron. Experimental examination reveals aggregates contain- 
ing primary particles, of about 60 nm in diameter. Particles of this 
size are evidence that the submicron ash precipitates in the combus- 
tion zone of the boiler to grow by coagulation for several seconds 
before quenching. 


5720 Method for in-flight combustion of carbonaceous 
fuels. Burge, H. L.; Hardgrove, J. A.; Krieve, W. F. (to 
Trw Inc). US Patent 4,217,132. 12 Aug 1980. Filed date 27 
Sep 1977. vp. 

An apparatus and method for combusting carbonaceous fuels 
includes a reaction chamber defining a reaction zone and means for 
injecting fuel and oxidizer gas in a manner to produce in the reac- 
tion zone a wheel-type flow of the fuel-gas mixture. In preferred 
embodiments, the high velocity wheel-type flow operates to sus- 
pend fuel or other reactant particles in the swirling gas for resi- 
dence times required for substantially complete reaction of the par- 
ticles prior to the particles impinging against the walls of the reac- 
tion chamber. High angular veocities and the resulting centrifugal 
forces operate to remove substantially all slag from the gas as it ap- 
proaches the downstream end of the reaction chamber. Operating 
temperatures are maintained at a level to avoid excessive volatiliza- 
tion of slag and thereby promote separation of liquid slag from the 
gaseous reaction products. Dense phase flow is employed for trans- 
porting pulverized reactants such as coal to the reaction chamber 
and injecting the reactants through a pintle fuel injector. 


5721 Product compositions and formation kinetics in 
rapid pyrolysis of pulverized coal: implications for combus- 
tion. Suuberg, E.M.; Peters, W.A.; Howard, J.B. (Massachu- 
setts Inst. of Tech., Cambridge). Contract EX-76-A-01-2295. 
pp 117-130 of Seventeenth symposium (international) on 
combustion. Pittsburgh, PA; Combustion Institute (1979). 

From 17. symposium on combustion; Leeds, UK (20 Aug 
1978). 

Previous work in this laboratory on the rapid pyrolysis of a 
lignite and a bituminous coal has been extended to include time-re- 
solved measurements of volatiles composition. Approximately mon- 
olayer samples of small coal particles supported in a metal screen 
were rapidly heated in helium to a desired temperature, held there 
for a desired time, and then rapidly cooled. Volatiles were rapidly 
diluted and quenched, and all products were collected. Sample 
weight loss and product compositions were determined as a func- 
tion of heating rate, peak temperature, holding time at peak tem- 
perature, pressure, and particle size. Volatile yields increase mono- 
tonically as temperature increases, with the evolution of different 
products or groups of products occurring in sequential but overlap- 
ping temperature intervals. The lignite volatiles are dominated by 
CO, COz and H20, while the main volatiles from the bituminous 
coal are tar and light hydrocarbons. Heating rate has negligible 
effect on total yields or product distributions from either coal over 
the range studied. Pressure and particle size have little effect on 
product yields from the lignite. In contrast, for the bituminous coal, 
increases in pressure or particle size result in less tar and more char 
and hydrocarbon gases, apparently reflecting mass transport limita- 
tions and the occurrence of secondary reactions within or on the 
coal particles. The kinetics of the evolution of different products 
from the lignite is successfully modeled by one, two or three first- 
order decomposition reactions. For bituminous coal, a similar 
model which includes evaporation and diffusion of tar along with 
pyrolytic and secondary reactions is found to be consistent with the 
observed behavior. Use of the data to calculate the heating value 
and surface flux of volatiles under conditions pertinent to pulver- 
ized coal combustion indicates, in agreement with previous work. 
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5722 Coal devolatilization. Solomon, P.R.; Colket, 
M.B. (United Technologies Research Center, East Hartford, 
CT). pp 131-143 of Seventeenth symposium (international) 
on combustion. Pittsburgh, PA; Combustion Institute (1979). 

From 17. symposium on combustion; Leeds, UK (20 Aug 
1978). 

Twelve bituminous coals and one lignite have been devolati- 
lized isothermally in vacuum over a wide range of temperatures 
(300 to 1250°C) and times (3 to 78 sec). The mass fraction of each 
product, char, tar, CO, CO2, H2O, He and the hydrocarbon gases, 
was determined (95% mass balance was typical) and the elemental 
composition of the char and tar was measured. Although the 
amount of each product varied from coal to coal and evolution 
rates differed between products, the rate for a given product was 
similar for all the coals. Analysis of the tar indicated that except for 
relatively high hydrogen content it was similar in structure and 
composition to the parent coal. A model was developed that as- 
sumed the products evolve from sources in the coal/char according 
to first order processes with a single set of rate constants for all 
coals. The tar evolution competes with the evolution of the other 
products. The variables separate to yield an analytical solution to 
the equations. Good agreement is observed between the model and 
experimental results for the coals studied. The rate constants of the 
model are in agreement with literature values and the distribution 
of sources for volatile products are related to functional group dis- 
tributions in the coal. 


5723 Modelling of fluidized bed combustion. Sarofim, 
A.F.; Beer, J.M. (Massachusetts Inst. of Tech., Cambridge). 
Contract E(49-18)-2295. pp 189-204 of Seventeenth sympo- 
sium (international) on combustion. Pittsburgh, PA; Com- 
bustion Institute (1979). 

From 17. symposium on combustion; Leeds, UK (20 Aug 
1978). 

Models of the combustion of coal under conditions pertinent 
to fluidized bed combustors are reviewed with particular attention 
to the calculation of carbon combustion efficiency, and the emis- 
sions of carbon monoxide and nitric oxide. Consideration of single 
particle combustion shows that devolatilization times are short rela- 
tive to carbon burnout times and that external diffusion, pore diffu- 
sion, and surface kinetics all need to be considered in modelling 
combustion rates for the temperatures and particle sizes of interest 
in fluidized bed combustors. Carbon combustion efficiencies can be 
calculated with fair confidence from the consideration of the popu- 
lation balance for particle size distribution coupled with the perti- 
nent mass balances and the Davidson-Harrison two-phase theory of 
fluidization. The emissions of nitric oxide and carbon monoxide are 
governed by complex interactions between the physical phenomena 
which determine gas-solid contacting and a large number of com- 
peting and sequential heterogeneous and homogeneous reactions, 
including CO/OH, NHs/NO, NH3s/O2, NO/C and the catalyzed 
NO/CO reaction. First generation models of emission yield results 
which qualitatively simulate observations made on experimental 
beds, but there is need for considerable refinement of these models. 
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5724 (DOE/RA/50211—T2) Coal supply/demand, 1980 
to 2000. Task 3. Resource applications industrialization 
system data base. Final review draft. Fournier, W.M.; 
Hasson, V. (TRW Energy Systems Planning Div., McLean, 
VA (USA)). 10 Oct 1980. Contract AC01-80RA50211. 
166p. NTIS, PC A08/MF AOl1. 

This report is a compilation of data and forecasts resulting 
from an analysis of the coal market and the factors influencing 
supply and demand. The analyses performed for the forecasts were 
made on an end-use-sector basis. The sectors analyzed are electric 
utility, industry demand for steam coal, industry demand for metal- 
lurgical coal, residential/commercial, coal demand for synfuel pro- 
duction, and exports. The purpose is to provide coal production 
and consumption forecasts that can be used to perform detailed, 
railroad company-specific coal transportation analyses. To make the 
data applicable for the subsequent transportation analyses, the fore- 
casts have been made for each end-use sector on a regional basis. 
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The supply regions are: Appalachia, East Interior, West Interior 
and Gulf, Northern Great Plains, and Mountain. The demand re- 
gions are the same as the nine Census Bureau regions. Coal produc- 
tion and consumption in the United States are projected to increase 
dramatically in the next 20 years due to increasing requirements for 
energy and the unavailability of other sources of energy to supply a 
substantial portion of this increase. Coal comprises 85 percent of 
the US recoverable fossil energy reserves and could be mined to 
supply the increasing energy demands of the US. The NTPSC 
study found that the additional traffic demands by 1985 may be met 
by the railways by the way of improved signalization, shorter block 
sections, centralized traffic control, and other modernization meth- 
ods without providing for heavy line capacity works. But by 2000 
the incremental traffic on some of the major corridors was project- 
ed to increase very significantly and is likely to call for special line 
capacity works involving heavy investment. 


5725 (EPRI-EA—1575) Coal market analysis issues. 
Final report. Newcomb, R.T.; Fan, J. (West Virginia Univ., 
Morgantown (USA). Coll. of Mineral and Energy Re- 
sources). Oct 1980. 150p. NTIS, PC A07/MF AOl1. 

The study appraises the supply potential of eastern coals to 
meet greatly increased utility demands for clean fuels through 2020. 
It examines the adequacy of present techniques and coal reserve in- 
formation for such appraisals. An inexpensive index number ap- 
proach is developed to rank reserves by seam and county by the 
ultimate costs of mining based on established engineering relation- 
ships between seam geology, mine productivities and yields. Meas- 
ures of confidence in these results are established. In a program- 
ming model, it estimates future prices and production shares for 
eastern regions. The result is an inexpensive model capable of simu- 
lating accurately both current coal trade and future prices, for 
which the index performs as well or better than larger more costly 
models. Like them, however, it fails to predict well the allocation 
of future regional market shares. This is shown to be less the result 
of poor seam information on thickness and other factors affecting 
mine productivities or yields than the result of high variances (low 
efficiencies) for common statistics on coal characteristics. This sug- 
gests that better information will not greatly improve existing 
models and that, instead, the ambitions of modelers should be ap- 
propriately qualified. 


5726 Rocky Mountain Mineral Law Institute. Littleton, 
CO; Fred B. Rothman and Co. (1980). 961p. (CONF- 
7807111—). 

From 24. annual Rocky Mountain mineral law institute; Vail, 
CO, USA (20 Jul 1978). 

Articles containing material presented at the 24th annual 
Mineral Law Institute are included in this volume. Legal aspects of 
the coal, oil, natural gas, coal mining, and mineral mining industries 
are discussed. Compliance to the Clean Air Act, Natural Gas Acts, 
Endangered Species Act, and Environmental Policy Act is de- 
scribed. Legal aspects of ownership, royalties, and pricing are also 
described. Separate abstracts are prepared for items within the 
scope of the Energy Data Base. (DMC) 


5727 Views on railroad rate regulation. Lema, J.E. 
Washington, DC; Pasha Publications (1979). 12p. (CONF- 
7911117—8). 

From Coal outlook conference; New Orleans, LA, USA (5 
Nov 1979). 

Three general views are presented to stimulate discussion at 
this meeting. They are: (1) coal and railroads represent highly inter- 
active sectors of the nation’s economy; (2) coal producers, carriers, 
and end users must balance their view on rail rates and services; 
and (3) railroad rate making regulations should be adjusted to 
enable improved quality of rail services. (DMC) 


5728 Coal: the choice between regulation and the mar- 
ketplace. Gaskins, D.W. Jr. Washington, DC; Pasha Publi- 
cations (1979). 19p. (CONF-7911117—10). 

From Coal outlook conference; New Orleans, LA, USA (5 
Nov 1979). 

The high rates charged by railroads for shipping coal and 
the resultant conflict with coal users and shippers are discussed. 
The author believes that this conflict can best be resolved by users 
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relying on their own bargaining power in the marketplace rather 
than by regulation or litigation. The difficulties involved in and the 
potential outcome of a regulatory determination of coal rates are 
described. These are contrasted with the possible results from a 
marketplace determination of coal rates. (DMC) 


5729 Coal transportation costs/inflation. Aude, T.C. 
Washington, DC; Pasha Publications (1979). 26p. (CONF- 
7911117—12). 

From Coal outlook conference; New Orleans, LA, USA (5 
Nov 1979). 

This paper addresses costs of a specific case of coal transpor- 
tation from the Powder River Basin to the mid-south area. An eco- 
nomic evaluation of the pipeline transportation alternative to rail- 
road transportation is presented. This examination will concentrate 
on developing and understanding the costs associated with pipeline 
and rail transportation of coal. (DMC) 


0170 Legislation And Regulations 


REFER ALSO TO CITATION(S) 6153, 6154 


5730 Rights of operators and permittees under the in- 
spection and enforcement provisions of the Surface Mining 
Control and Reclamation Act of 1977 (Interim Program). 
Washington, DC; US Department of Interior (1980). 43p. 
(NP—25206). 

This handbook gives a basic description of the rights of per- 
sons who may become involved in Office of Surface Mining (OSM) 
enforcement actions. OSM inspections of surface miningg oper- 
ations are described. The issuance of a notice of violation or a ces- 
sation order may be served. Penalties are described. The right of 
the owner of the mine to have the opinion reviewed by the inspec- 
tor or, if further action is taken, by a court of appeals is discussed. 
(DMC) 


5731 (CONF-7904102—, pp 8p, Paper 5) Federal role 
in the commercialization of industrial fluidized bed combus- 
tion. Feibus, H. 1979. 

From Industrial coal utilization conference; Pittsburgh, PA, 
USA (3 Apr 1979). 

The United States Department of Energy is engaging in ac- 
tivities to commercialize technologies which can help alleviate the 
Nation's energy problem. Industrial atmospheric fluidized bed com- 
bustion (IAFBC) is one of the technologies selected for commer- 
cialization. IAFBC was selected because it promises to be an eco- 
nomically and environmentally acceptable way to use coal and it 
has the potential to help displace oil and gas in favor of coal. This 
paper discusses the process by which technologies were selected 
for commercialization. With respect to IAFBC, it ciscusses the 
status of the technology, the barriers to early commercial use and 
the DOE program to accelerate its commercial use. The aim of the 
DOE commercialization program is to persuade industrial managers 
to select IAFBC. The DOE approach is to provide the evidence 
needed to convince managers that IAFBC is practical and economi- 
cal. 


02 PETROLEUM 
0202 Geology And Exploration 


5732 Connecting assembly and method. Wardlaw, H. 
W. (to Brown Oil Tools, Inc.). US Patent 4,216,834. 12 Aug 
1980. Filed date 27 Mar 1978. vp. 

Diclosed is a connecting assembly for communicating be- 
tween a first location and a second location lower than the first lo- 
cation, with the two locations separated by a fluid body. A first 
tube extending between the two locations generally encloses a 
second tube, and the annular area between adjacent surfaces of the 
two tubes is sealed toward the second location. The buoyancy of 
the assembly is selectively controlled by selectively controlling the 
quantity and density of fluid in the area between the tubes. In an 
embodiment shown, a marine drilling facility is joined to an under- 
water well site by a riser with a liner set and sealed therein, and 
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gas-lift pumping is used in controlling buoyancy. In a method, a 
riser is set between an underwater well site and a marine well oper- 
ating facility. A first segment of the well may be drilled through 
the riser. Casing is cemented in the well, and a liner is sealed at its 
bottom end to the riser. Air and jet lines are positioned in the area 
between the liner and the riser to control the density and quantity 
of fluid in that area. Continued drilling may occur through the liner 
and the casing. The connecting assembly may also be constructed 
by extending a first tube between two locations and generally en- 
closing a second which is anchored to the riser toward both ends 
and held in tension. In a method, a riser is set. Then, a liner is posi- 
tioned within the riser, and anchored to the riser near the bottom 
of the liner. The liner is then pulled up on relative to the riser, and 
anchored at the top to hold the liner in tension and to prevent it 
from slipping downwardly relative to the riser. 


5733 Low fluid loss foam. King, G. E. (to Standard Oil 
Co (Indiana)). US Patent 4,217,231. 12 Aug 1980. Filed date 
14 Aug 1978. vp. 

An improved method for reducing fluid loss during high 
pressure hydraulic fracturing of well formations using an aqueous 
foam involving adding to the foam from about 0.0005 to 0.5% by 
weight of an additive selected from the group consisting of a c5 to 
c10 unsubstituted monocarboxylic aliphatic acid, a cS to cl0 unsub- 
stituted aliphatic alcohol, malonic acid, lower n-alkyl diesters of 
malonic acid and their mixtures. The new additives are shown to be 
as effective in reducing fluid loss during fracturing as the commer- 
cial practice employing hydroxy ethy! cellulose at a fraction of the 
cost of hydroxy ethyl cellulose without depositing polymer within 
the formation. 


5734 Acoustic logging for examination of the cement 
bonding of well casing. Glenn, E. E. (to Mobil Corp). US 
Patent 4,217,659. 12 Aug 1980. Filed date 6 Feb 1978. vp. 

An acoustic source and a spaced-apart acoustic receiver are 
moved through the casing of a well. Electrical signals indicative of 
the source signal and the receiver signal are applied uphole by way 
of a conductor to a time series analyzer and recorder. The time 
series analyzer provides power-spectral density functions and cross- 
spectral density functions of the source and receiver signals during 
reconnaissance logging operations. From these functions there is 
determined the ability of the casing-cement formation combination 
to transmit the source signal to the receiver and also the linear cor- 
relation of the source signal and receiver signal. 


0203 Drilling And Production 


REFER ALSO TO CITATION(S) 5767, 6418 


5735 (DOE/ET/12075—1) Scaled physical model stud- 
ies of the steam drive process. First annual report, September 
1977-September 1978. Doscher, T.M. (University of South- 
ern California, Los Angeles (USA)). Dec 1980. Contract 
AT03-76ET 12075. 76p. NTIS, PC AO5/MF AOl1. 

Scaling laws of the heat transport mechanism in steam dis- 
placement processes are developed based upon an integral energy 
balance equation. Unlike the differential approach adopted by pre- 
vious workers, the above scaling laws do not necessitate the use of 
any empirical correction factor as has been done in previous scaling 
calculations. The results provide a complete and consistent scale- 
down of the energy transport behavior, which is the critical mecha- 
nism for the success of a steam injection process. In the course of 
the study, the scaling problems associated with relative permeabil- 
ity and capillary pressure are also discussed. A method which has 
often been used in scaling nonthermal displacement processes is ap- 
plied to reduce errors due to scaling in relative permeability. Both 
dimensional and inspectional analyses are applied to illustrate their 
use in steam processes. Scale-up laws appeared in the literature and 
those used in this study are compared and numerical examples are 
given. 


5736 (PNL—3478) Validation status of the VARGOW 
oil reservoir model. Mayer, D.W.; Arnold, E.M.; Bowen, 
W.M.; Gutknecht, P.J. (Battelle Pacific Northwest Labs., 
Richland, WA (USA)). Oct 1980. Contract AC06- 
76RL01830. 99p. NTIS, PC A05S/MF AO1. 
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VARGOW, a variable gas-oil-water reservoir model, pro- 
vides recovery estimates suitable for assessing various reservoir 
production policies and regulations. Data were collected for a 
number of reservoirs. From this data base, three reservoirs approxi- 
mating the model assumptions were selected for model testing pur- 
poses. For all three reservoirs, it has been possible to simulate the 
observed pressures in both interpolative and extrapolative modes. 
Simulating the gas/oil ratio (GOR) has not been as successful, how- 
ever. The VARGOW model will predict physically unrealistic re- 
sults if the reservoir being simulated is not initially at the bubble 
point pressure of the reservoir fluid. If the discovery pressure is 
slightly above the bubble point, adjustments to initial conditions can 
be made using a method that has been outlined in this report. If the 
discovery pressure is considerably above the bubble point, it is rec- 
ommended that an undersaturated reservoir model be employed 
until the bubble point is reached. For simulating reservoirs whose 
discovery pressure is below the bubble point, the VARGOW model 
must be modified. 


5737 Fluid pressure set and released well packer appara- 
tus. Crowe, T. L. US Patent 4,216,827. 12 Aug 1980. Filed 
date 18 May 1978. vp. 

A double grip well bore packer run into a well casing on a 
pipe string has actuator means responsive to hydrostatic or applied 
fluid pressure to set anchor slips and deform a packing into engage- 
ment with the casing, and the setting force is locked into the pack- 
ing. Pressure differential from below the packer actuates hold-down 
elements into engagement with the casing. A shearable member is 
sheared by a shear piston which is normally pressure balanced but 
rendered unbalanced when a releasing tool is seated in the packer 
and operated so that fluid pressure can act on the shear piston and 
release the packer for retrieval from the well casing. 


5738 Flapper valve. Fredd, J. V. (to Otis Engineering 
Corp). US Patent 4,216,830. 12 Aug 1980. Filed date 2 Nov 
1978. vp. 

A subsurface valve for use in a well having a hinged flapper 
closure element and a moveable fluid pressure actuated operator 
element and a resilient member connecting the operator element to 
the closure element. 


5739 Method of recovering petroleum from a subterra- 
nean reservoir incorporating an acylated polyether polyol. 
Blair, C. M. (to Magna Corp). US Patent 4,216,828. 12 Aug 
1980. Filed date 4 Jun 1979. vp. 

The method of recovering petroleum from a subterranean 
reservoir preferably comprising the steps of: (1) introducing 
through an intection well a predeterminable amount of an acylated 
pclyether polyol, the polyether polyol thereof having the formula 
[O(A)/sub j/H]/sub n/-R-[NR'[(A)/sub k/H]]/sub m/ wherein A 
is an alkylene oxide group, -C/sub i/H/2iO-; O is oxygen; i is a 
positive integer no greater than about 10; j is a positive integer no 
greater than about 100; k is a positive integer no greater than about 
100; N is nitrogen; R' is one of hydrogen, a monovalent hydrocar- 
bon group containing less than about Ci1, or (A/sub L/H); L is a 
positive integer no greater than about 100; R is a hydrocarbon 
moiety of a polyol, a primary or secondary amine, a primary or 
secondary polyamine, a primary or secondary amino alcohol, or hy- 
drogen; and m+n is no greater than about 4 when R is other than 
hydrogen and one of M and N is zero and the other is unity when 
R is hydrogen, said acylated polyether polyol being the reaction 
product of said polyether polyol and a member selected from the 
class consisting of mono- and polybasic carboxylic acids, acid anhy- 
drides, and iso-, diiso-, and polyisocyanates, said acylated polyether 
polyol at about 25°C: (A) being less than about 1% by volume 
soluble in water and in isooctane; (B) having a solubility parameter 
in the range of between about 6.9 and about 8.5; and (C) spreading 
at the interface between distilled water and refined mineral oil to 
form a film having a thickness no greater than about 20 angstroms 
at a film pressure of about 16 dynes per cm; (2) contacting said pe- 
troleum in said reservoir with an effective thin film forming amount 
of said acylated polyether polyol; and (3) introducing into the for- 
mation an aqueous injection medium to urge said petroleum toward 
and through a producing well. 


02 PETROLEUM 
0204 Processing 


5740 Gelled water epoxy sand consolidation system. 
Murphey, J. R. (to Halliburton Co). US Patent 4,216,829. 12 
Aug 1980. Filed date 4 Dec 1978. vp. 

Particular aqueous gels, epoxy resin compositions and op- 
tional additives such as diluents, zetarders and accelerators are de- 
scribed which produce a practical composition and method for in 
situ sand consolidation and gravel packing by which a resin coated 
sand is positioned in a desired location and cured by an internal 
catalyst to form a porous permeable or plugged consolidated mass. 


5741 Process and system for recovering solid particulate 
additives from a drilling fluid. Rayborn, J. J. US Patent 
4,216,836. 12 Aug 1980. Filed date 27 Jan 1978. vp. 

A process and system is provided permitting the recovery of 
solid particulate material, particularly solid copolymer beads, from 
a drilling fluid which also contains drilled solids of the same and 
larger size as the particulate material. The drilling fluid returns are 
passed to a separator, such as a shale shaker, which screens from 
the fluid a major proportion of the drilled solids along with the 
particulate material. The latter fraction is then passed into a vessel 
containing a weighted liquid having a specific gravity less than that 
of the drilled solids but greater than that of the particulate material. 
In such vessel, the particulate material is allowed to rise to the sur- 
face of the liquid while the drilled solids settle therein. The particu- 
late material can then be skimmed from the upper portion of the 
vessel and returned to the well for recirculation therein. To con- 
serve the weighted liquid, the particulate material removed from 
the vessel can be passed through a separator to separate it from any 
weighted liquid so that the latter can be returned to the vessel. 
Similarly, the drilled solids removed from the vessel can likewise 
be separated from any weighted liquid removed with them and the 
liquid returned to the vessel. 


5742 Plugging fluid. Avdzhiev, G. R.; Ruzin, L. M. US 
Patent 4,217,146. 12 Aug 1980. Filed date 7 Aug 1978. vp. 

A plugging fluid on the basis of a hydrocarbon liquid and a 
weighting material, wherein said weighting material is titanium 
dioxide, the afore-listed components being taken in the following 
amounts in percent by weight: hydrocarbon liquid: 60 to 80 titan- 
ium dioxide: 20 to 40. 


5743 Oil well spacer fluids. Watson, J. L. (to Hallibur- 
ton Co). US Patent 4,217,229. 12 Aug 1980. Filed date 1 
May 1978. vp. 

A high stability, nondamaging spacer fluid is provided con- 
taining readily available weighting agents such as calcium carbon- 
ate and iron carbonate dispersed in water using a polymer viscosi- 
fier, a salt inhibitor, a primary sulfonated dispersant and a second- 
ary fatty acid amide dispersion. Conventional high density weight- 
ing agents can also be used. The spacer fluid is stable over a tem- 
perature range of about 32-300°F for extended periods. 


5744 Secondary recovery process. Hunter, W. D. (to 
Texaco Development Corp). US Patent 4,217,230. 12 Aug 
1980. Filed date 19 Jun 1978. vp. 

Hydrocarbons are recovered from a subterranean hydrocar- 
bonbearing formation penetrated by an injection well and a produc- 
tion well by displacing hydrocarbons toward the production well 
using a drive fluid such as water thickened with a polymer com- 
prising repeating units of vinyl sulfonic acid alkoxylated with 2,3- 
epoxy-i-propanol. Optionally, the drive fluid can be saturated with 
carbon dioxide and/or natural gas at the injection pressure. 


0204 Processing 


5745 Process for cracking hydrocarbons utilizing a mist 
of molten salt in the reaction zone. Kawazoe, T.; Machida, 
Y.; Sakai, A.; Yamaguchi, F.; Yonemori, H. (to Mitsui Pet- 
rochemical Industries Ltd Japan; Mitsui Shipbuilding & Eng 
Co Ltd (Japan)). US Patent 4,217,204. 12 Aug 1980. vp. 
Hydrocarbons are cracked in the presence of a mist of 
molten salt containing of basic compounds of alkali and alkaline 
earth metals and mixtures thereof, the amount of the molten salt to 
hydrocarbon being, by weight, from 0.01:1 to 10:1 followed by 
quenching at a temperature not lower than the melting point of the 
molten salt, and separating the cracked gas from the molten salt. 
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5746 Catalysts for hydrocarbon conversion. Le P. J.; 
Malmaison, R.; Marcilly, C.; Martino, G.; Miquel, J. (to 
Francaise Des Produits Pour Catalyste). US Patent 
4,217,205. 12 Aug 1980. vp. 

Catalyst, particularly useful in catalytic reforming and for 
producing highly pure aromatic hydrocarbons, comprising an alu- 
mina carrier and containing, expressed in proportion of the weight 
of the alumina carrier: 005 to 1% of platinum 01 to 4% of gallium, 
indium or thallium 01 to 2% of tungsten, and 1 to 10% of halogen. 


5747 Extending life of demetallization catalyst. Nong- 
bri, G. (to Hydrocarbon Research Inc). US Patent 
4,217,206. 12 Aug 1980. Filed date 20 Jul 1977. vp. 

In the catalytic demetallization of venezuelan crude oil feed- 
stocks, the rate of catalyst deactivation is reduced by controlling 
the level of demetallization at start-up. Operating conditions of 
pressure, temperature and space velocity are controlled to maintain 
the initial level of demetallization below 75 percent. 


0205 Products And By-products 


REFER ALSO TO CITATION(S) 6201, 6302, 6319 


5748 Fuel compositions containing dialkyl formamides. 
Frost, K. A. (to Chevron Research Co). US Patent 
4,217,111. 12 Aug 1980. Filed date 24 Dec 1975. vp. 

Fuel compositicrs are provided which possess octane re- 
quirement moderating properties and comprise a major portion of a 
hydrocarbon boiling in the gasoline range and a minor portion of a 
dialkyl formamide of 7 to 11 carbon atoms. 


5749 Antioxidant compositions. Braid, M. (to Mobil 
Corp). US Patent 4,217,232. 12 Aug 1980. Filed date 21 
Dec 1978. vp. 

Compositions having highly effective antioxidant characteris- 
tics are provided comprising organic media, normally susceptible to 
oxidation, such as oils of lubricating viscosity, containing a minor 
amount sufficient to impart antioxidant properties thereto of the re- 
action product of a polysulfide and a hydrocarbylmagnesium halide 
or a grignard reagent. 


5750 Epithio compounds as additives for lubricants . Mi- 
chaelis, P. (to Ciba-Geigy Corp). US Patent 4,217,233. 12 
Aug 1980. vp. 


A description is given of epithio compounds or mercaptans 
of a specified formula to be used as additives for lubricants. 


0209 Environmental Aspects 
REFER ALSO TO CITATION(S) 6484 
0210 Legislation And Regulation 


REFER ALSO TO CITATION(S) 5751 


0220 Transport, Pipelines, And Handling 


REFER ALSO TO CITATION(S) 6150, 6157 


5751 (DOE/EIA—0247) Oil pipeline symposium. (De- 
partment of Energy, Washington, DC (USA). Energy Infor- 
mation Administration). Oct 1980. 95p. (CONF-790187—). 
NTIS, PC A0S/MF A011. 

From Oil pipeline symposium; Washington, DC, USA (30 
Jan 1979). 

The intent of the Conference was to provide a forum for as- 
sessing the major data collection needs of the Energy Financial Re- 
porting System with respect to crude oil and refined product pipe- 
lines. The following papers were presented before representatives 
of both industry and government: Crude Oil and Refined Product 
Pipelines in the United States—An Examination of the Major Issues 
for Public Policy; Inadequacies in Oil Pipeline Data—A Regulatory 
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Economist's View; and three commentaries of these two papers. In 
addition to these papers the introductory speech, and appendices of 
rates and revenue requirements of a hypothetical pipeline, and of 
recent studies concerning oil pipelines are included in this confer- 
ence report. 


0230 Properties 


5752 (CONF-801156—1) Chemical characterization of 
diesel fuel obscurants. Jenkins, R.A.; Wike, J.S. (Oak Ridge 
National Lab., TN (USA)). [nd]. Contract W-7405-ENG-26. 
35p. NTIS, PC A03/MF AOl1. 

From Symposium on diesel fuel obscurants; Ft Detrick, MD, 
USA (13 Nov 1980). 

A tiered analytical approach is employed to characterize the 
diesel fuel aerosol chemically. That is, diesel fuel and/or aerosol is 
separated by high performance liquid chromatography (HPLC) fol- 
lowed by gas chromatographic (GC) visualization. This approach 
permits characterization of the fuel as to relative amounts of aroma- 
tic and aliphatic constituents and allows a more lucid visualization 
of the constituents according to compound class. HPLC separation 
is afforded by isocratic elution with hexane on a 5 yp silica column. 
The HPLC chromatogram provides for a gross comparison of dif- 
ferences in various fuels. In order to obtain the aliphatics/aromatics 
ratio value for a specific fuel, standardization according to refrac- 
tive index sensitivity is performed and to visualize the individual 
compound classes, the specific HPLC fractions are collected, re- 
duced in volume, and subjected to high resolution GC separation. 
Separation is achieved on a 30 m, SE-52 fused silica capillary 
column. The first fraction eluting from the HPLC consists predomi- 
nantly of straight- and branched-chain saturated paraffins, the 
second fraction is predominantly substituted benzene compounds, 
the third fraction is comprised predominantly of 2-ring aromatics 
such as alkylated naphthalenes, alkylated biphenyls, and small 
amounts of aromatic thiophenes and major constituents of the 
fourth fraction include fluorene, alkylated fluorenes, phenanthrene, 
and alkylated phenanthrenes. High resolution GC profiles of the 
liquid phase of the aerosol collected at Smoke Week were com- 
pared with those of the aerosol which were being tested in the 
ORNL study. The following differences were observed: lower boil- 
ing constituents and somewhat higher concentrations of the higher 
boiling hydrocarbons in the fuei collected at Smoke Week. 


0250 Combustion 


REFER ALSO TO CITATION(S) 5713, 5716, 5717, 5720 


03 NATURAL GAS 
0302 Geology And Exploration 
REFER ALSO TO CITATION(S) 5732, 5733, 5734, 5772, 6418 


5753 (DOE/METC/12142—26) Geologic and geochemi- 
cal studies of the New Albany Shale Group (Devonian-Missis- 
sippian) in Illinois. Final report. Bergstrom, R.E.; Shimp, 
N.F. (Illinois State Geological Survey, Urbana (USA)). 30 
Jun 1980. Contract AC21-76ET12142. 190p. NTIS, PC 
A09/MF AOI. 

The Illinois State Geological Survey is conducting geologi- 
cal and geochemical investigations to evaluate the potential of New 
Albany Group shales as a source of hydrocarbons, particularly nat- 
ural gas. Geological studies include stratigraphy and structure, min- 
eralogic and petrographic characterization; analyses of physical 
properties; and development of a computer-based resources evalua- 
tion system. Geochemical studies include organic carbon content 
and trace elements; hydrocarbon content and composition; and ad- 
sorption/desorption studies of gas through shales. Separate ab- 
stracts have been prepared for each task reported. 


5754 (DOE/METC/12142—26, pp 19-32) Stratigraphy. 

Reinbold, M.L.; Lineback, J.A.; Wickham, J.T. 30 Jun 1980. 
In Geologic and geochemical studies of the New Albany 

Shale Group (Devonian-Mississippian) in Illinois. Final report. 
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The New Albany Shale Group in the Illinois Basin can be 
classified into five main lithologies: black or brownish-black shale, 
gray to greenish-gray shale, calcareous or dolomitic shale, siltstone, 
and limestone. Detailed stratigraphic correlations based on cores, 
geophysical logs, and sample studies indicate that these lithologies 
grade vertically and laterally into one another, with complex inter- 
tonguing relationships. Black shales in the New Albany Group (in- 
cluding the Grassy Creek, middle Selmier, and Blocher Shales) pre- 
dominate in the center of the basin in southeastern Illinois and adja- 
cent western Kentucky. The black shales thin northward and west- 
ward and grade laterally into a dominantly olive-black to greenish- 
gray shale succession in western Illinois (Sweetland Creek, Grassy 
Creek, and Saverton Shales). A thick wedge of greenish-gray shale 
and siltstone (Hannibal and Saverton Shales) dominates the upper 
portion of the New Albany Group in western Illinois and thins rap- 
idly southward. 


5755 (DOE/METC/12142—26, pp 33-37) Structure. 
Stevenson, D.L.; Cluff, R.M.; Wickham, J.T.; Lineback, 
J.A. 30 Jun 1980. 

In Geologic and geochemical studies of the New Albany 


Shale Group (Devonian-Mississippian) in Illinois. Final report. 
A revised geologic structure map on the base of the New 


Albany Shale Group shows few changes from previous maps. 
Other stratigraphic horizons were considered unsuitable for struc- 
tural mapping. Linear features (revealed on images and photo- 
graphs from earth-orbiting satellites and on air photographs) in the 
area of Illinois underlain by the New Albany, were examined. Most 
linear features proved to be related to glacial landforms and unre- 
lated to structures in the underlying bedrock. Fracturing and fault- 
ing in the bedrock, similar to that present in the Cottage Grove and 
Wabash Valley Fault Systems in southern Illinois, have enhanced 
production of natural gas in other areas. 


5756 (DOE/METC/12142—26, pp 38-49) Petrography 
and depositional environment. Cluff, R.M.; Harvey, R.D.; 
Burke, D.A.; Barrows, M.H. 30 Jun 1980. 

In Geologic and geochemical studies of the New Albany 
Shale Group eae in Illinois. Final report. 

Petrographic studies of the New Albany Shale Group have 
identified and characterized five major lithofacies: (1) limestones 
and dolomites; (2) highly bioturbated mudstones; (3) indistinctly 
bedded shales; (4) thickly laminated shales; and (5) finely laminated 
shales. The distribution of these lithofacies - the basis for the major 
stratigraphic subdivisions of the New Albany Group - is shown to 
have been determined by the depositional environment of the shale, 
especially wave energy, bottom oxygenation, and bottom topogra- 
phy. A transect from the margin to the center of the Illinois Basin 
reveals a complete transition from high energy, aerobic, shallow- 
water environments to quiet, anaerobic, deep-water environments. 
Shallow areas at the margin of the basin are characterized by rapid 
facies transitions over short distances. High energy, very shallow 
conditions are recorded by oolitic-skeletal grainstones and pack- 
stones with abundant calcified marine invertebrate fossils. Offshore, 
less agitated areas are represented by highly bioturbated carbonate 
wackestones, argillaceous quartz siltstones, and greenish-gray mud- 
stones. Calcified invertebrates are generally rare in these facies, in- 
dicating deposition in dysaerobic conditions. Basinward, slope areas 
are characterized by olive-gray to black, weakly bioturbated shales 
commonly interbedded with thickly laminated black shales. Anaer- 
obic conditions prevailed during most of New Albany time in the 
deepest areas of the basin, and finely laminated, undisturbed, pelag- 
ic black shales were deposited. 


5757 (DOE/METC/12142—26, pp 50-61) Mineralogy. 
Harvey, R.D.; Burke, D.A.; Barrows, M.H.; Cluff, R.M. 30 
Jun 1980. 

In Geologic and geochemical studies of the New Albany 
Shale Group (Devonian-Mississippian) in Illinois. Final report. 

Mineralogic characteristics of the shales of the New Albany 
Group in Illinois revealed by x-ray diffraction and microscopic 
analyses indicate a relatively uni*orm composition for such a thick 
succession of rock strata. The silt-size constituents are predominate- 
ly quartz with K-feldspar, plagioclase, and muscovite mica com- 
monly present. Dolomite and pyrite are also minor components in 
most samples. The predominate clay mineral is illite in all strata of 
shale and mudstone. Chlorite and expandable clay minerals (mixed- 
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layered illite-smectite) are minor constituents in virtually all beds. 
Apatite and marcasite are trace minerals in many samples. The 
abundance of illite increases in an irregular pattern toward the area 
of thick accumulation of shale, the site of deepest submarine deposi- 
tion in southeastern Illinois. The abundance of dolomite generally 
increases with depth within the brownish and dark-gray shales of 
the succession of the Grassy Creek, Sweetland Creek-Selmier (un- 
differentiated), and Blocher Shales. This relative increase is accom- 
panied by a corresponding decrease in abundance of quartz. The 
abundance of calcite is quite variable in the Grassy Creek, Sweet- 
land Creek, and Selmier Shales, while it is usually a major mineral 
in beds above and below. Pyrite is a major constituent in laminated 
shales high in organic content (i.e., most beds in the Grassy Creek 
and below in the deeper part of the Illinois Basin). 


5758 (DOE/METC/12142—26, pp 62-75) Organic pe- 
trography. Barrows, M.H.; Cluff, R.M.; Harvey, R.D. 30 
Jun 1980. 

In Geologic and geochemical studies of the New Albany 
Shale Group (Devonian-Mississippian) in Illinois. Final report. 

As part of the study to evaluate the potential of the New 
Albany Shale Group of the Illinois Basin to yield hydrocarbons, 
coal petrographic techniques were employed to evaluate the com- 
position and thermal maturity of dispersed organic matter in the 
shales. Vitrinite reflectance was measured on acid-macerated kero- 
gen concentrates from 16 cores and 132 other drill holes through 
the New Albany Shale in Illinois, Indiana, and western Kentucky. 
No significant variations in reflectance values were observed within 
the New Albany at any single location with respect to either depo- 
sitional facies or depth. An isoreflectance map prepared from the 
data shows large areas in the Illinois Basin where reflectance is uni- 
formly low (< 0.5% anti Ro) and the organic matter has not yet 
reached the stage of petroleum generation. Several areas of higher 
reflectance are also present: (1) near the northern erosional trunca- 
tion of the New Albany in central Illinois; (2) in east-central Illi- 
nois, within a broad southward-plunging syncline immediately west 
of the Clay City Anticlinal Belt; (3) in Wayne and Hamilton Coun- 
ties, Illinois, the present-day area of maximum burial depth; and (4) 
in extreme southeastern Illinois, where the highest reflectances yet 
observed (> 1.0% anti Ro) correspond to a complexly-faulted and 
mineralized area with nearby igneous intrusions. Changes in color 
and intensity of uv fluorescence of liptinites generally agree well 
with reflectance data. The occurrence and abundance of amorphous 
organic matter, liptinites (mainly Tasmanites), vitrinites, and exinites 
are facies dependent. Solid hydrocarbons that occur as pore fillings 
in fusinite are found mainly in samples from southeastern Illinois. 
Their presence suggests that hydrocarbon generation and expulsion 
have occurred in the New Albany in southeastern Illinois. 


5759 (DOE/METC/12142—26, pp 76-94) Physical 
properties. Miller, D.; Bauer, R.A.; Johnson, R. 30 Jun 1980. 
In Geologic and geochemical studies of the New Albany 
Shale Group (Devonian-Mississippian) in Illinois. Final report. 
More than 11,000 tests were performed to characterize the 
physical properties of four oriented cores of the New Albany Shale 
from the Illinois Basin. A computer filing system was devised and 
implemented for all test results. Shore hardness, moisture content, 
and specific gravity were compared with fracture frequency and 
drilling rate. Physical tests of selected cores characterized orienta- 
tion of point-load induced fractures, Brazilian indirect tensile 
strengths, acoustical velocity values, triaxial and unconfined com- 
pressive strengths, and clay particle orientation. Point load and Bra- 
zilian tests correlated well with expected regional structure pat- 
terns, lithologic differences, and observed natural fractures and 
anomalies in the core. Triaxial compression tests supported the 
strength test results. Acoustic velocity tests correlated with litholo- 
gic differences, but no significant pattern was correlated with the 
weakness planes defined by technical testing. Clay mineral orienta- 
tion studies were inconclusive and may warrant additional work. 


5760 (DOE/METC/12142—26, pp 95-105) Chemical 
analysis of Devonian shales: organic carbon content. Frost, 
J.K. 30 Jun 1980. 

In Geologic and geochemical studies of the New Albany 
Shale Group (Devonian-Mississippian) in Illinois. Final report. 

The organic carbon contents of 230 core samples and 160 
well- and drill-cutting samples of New Albany Shale from the IIli- 





03 NATURAL GAS 
0302 Geology And Exploration 


nois Basin are included in this report. The remaining results of the 
analyses done by the Analytical Chemistry Section, that is, the con- 
centrations of 16 major and minor chemical components and 38 
trace elements in these samples, will be described in a separate 
report. The organic carbon contents of the six cores for which geo- 
physical logs were recorded correlated in general with the gamma- 
ray intensity recorded on the gamma logs. There was also a signifi- 
cant correlation between organic carbon content and the amount of 
gas released from canned samples of the Christian County, Ken- 
tucky (OIKY), Henderson County, Illinois (04IL) and Tazewell 
County, Illinois (06IL) cores. There was not, however, a good cor- 
relation for those cores that did not contain at least moderate quan- 
tities of gas or that were extensively fractured. The Grassy Creek 
and Sweetland Creek-Selmier Shales are the units of the New 
Albany Group in Illinois that contain the most organic carbon. 
Except in the extreme northwestern part of the Illinois Basin, 
where the organic carbon content is quite low, the Grassy Creek 
Shale averages 5 to 9 percent in organic carbon content. The 
Sweetland Creek and Selmier Shales average 2.5 to 6.5 percent or- 
ganic carbon in the samples studied. The Blocher Shale, which is 
limited to southeastern Illinois, also averages 4 to 9 percent in or- 
ganic carbon content. The uppermost shale units in the New 
Albany Group, the Hannibal and Saverton Shales, are low in or- 
ganic material, averaging 1 to 2 percent organic carbon in the sam- 
ples analyzed. 


5761 (DOE/METC/12142—26, pp 106-113) Inorganic/ 
organic associations of trace elements in black shales. Keogh, 
R.A. 30 Jun 1980. 

In Geologic and geochemical studies of the New Albany 
Shale Group (Devonian-Mississippian) in Illinois. Final report. 

Little successful research has been conducted on the direct 
determination of trace elements in the organic material found in 
shale. Complete separation of the small amount of organic matter 
from the available New Albany Shale cores was extremely difficult. 
Several chemical and physical methods, including zonal centrifuga- 
tion, were investigated. The most successful method, indicated by 
the lowest ash content of the resulting organic fraction, was a series 
of acid extractions (HNO;, HF, HC1). However, the analysis of the 
organic fraction prepared by this method indicates that some resid- 
ual mineral matter remained. The ash content of the isolated organ- 
ic fractions ranged from .15 to 4.09 percent. The primary contami- 
nants of the organic fraction were Ti, Al, and Fe. Trace element 
determinations indicated that many elements were associated with 
the isolated organic fraction; however, for many elements, differen- 
tiating between the organic and inorganic phases was impossible be- 
cause of the residual mineral matter in the organic phase. Neverthe- 
less, the concentrations of Ni, U, Se, Sb, Mo and V in the isolated 
organic fraction are thought to be partially due to their association 
with the organic matter. No relationship was found between these 
trace elements in the isolated organic fraction and the gas-bearing 
potential of the whole shale. 


5762 (DOE/METC/12142—26, pp 114-134) Hydrocar- 
bon content and composition. Dickerson, D.R.; Chou, 
M.I.M. 30 Jun 1980. 

In Geologic and geochemical studies of the New Albany 
Shale Group (Devonian-Mississippian) in Illinois. Final report. 

Released gas analyses were run on 166 shale core samples 
taken from seven wells drilled in the Illinois Basin. The volume of 
hydrocarbon gas released per unit volume of shale was calculated 
for each sample. The composition of the headspace gas was deter- 
mined by gas chromatography. The volume of gas released varied 
from about 0.05 m* hydrocarbons/m* shale from a Henderson 
County, Illinois core to about 2.40 m* hydrocarbon/m® shale from a 
Wayne County, Illinois core. The released gas contained a higher 
percentage of ethane and higher hydrocarbons than normally found 
in pipeline gas. 


5763 (DOE/METC/12142—26, pp 161-164) Mineral 
resources evaluation system (MINERS). Van Dyke, L.H. 30 
Jun 1980. 

In Geologic and geochemical studies of the New Albany 
Shale Goons Sarveninn Seaseregin in Illinois. Final report. 

MINERS, a comprehensive information and management 
data system designed to process and retrieve geological, geophysi- 
cal and chemical data required in the evaluation of mineral re- 
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sources in Illinois, was constructed for use with data gathered and 
generated in the New Albany Shale project. The system was de- 
signed to accommodate various types of data bases, since mineral 
data can relate to borings, to mines, to individual horizons, etc. 
MINERS is a batch-oriented system consisting of four modules: (1) 
file generation and maintenance; (2) retrieval; (3) processing of 
data, using special purpose programs (GEOMAPS); and (4) a base- 
map drawing, data plotting section for data display. The system is 
designed to meet the need for fast, efficient retrieval of geologic 
and related data. The special purpose program section includes rou- 
tines for construction of numeric surfaces, mathematical operations 
between the numeric surfaces, trend surface calculations, areal 
extent, and volumetric calculations - operations all useful in evalu- 
ating mineral resources. Other routines may be added or substituted 
for those now in MINERS, as desired by the user. Designed to run 
on an IBM 360/75, the system contains many routines written in 
IBM Assembler language. The MINERS system has been extended 
to handle and display data from the entire Illinois Basin; this exten- 
sion has necessitated considerable change in the file generation and 
maintenance section, as well as construction of two new map-draw- 
ing data bases for Indiana and Kentucky. 


5764 (DOE/METC/12142—26, pp 165-170) Natural 
SF gee in Illinois. Final report. Cluff, R.M. 30 Jun 

In Geologic and geochemical studies of the New Albany 
Shale Group (Devonian-Mississippian) in Illinois. 

Data from geologic and geochemical studies of the New 
Albany Shale Group indicate that a 19-county area of southeastern 
Illinois is a favorable area to explore for gas in Devonian shale. De- 
vonian shale in this area is characterized by: (1) predominance of 
organic-rich, finely laminated, black shale; (2) total shale thickness 
of more than 150 feet (46 m); (3) sufficient thermal maturation of 
organic matter for gas generation; and (4) the presence of natural 
fracturing and faulting. There has been no commercial production 
of gas from shale in Illinois. Until 1979, no attempts had been made 
to complete or fully evaluate a shale gas well. Seventy core sam- 
ples were removed on site at 3-foot (1 m) intervals throughout both 
cores and were sealed in airtight metal canisters for off-gas analysis. 
The quantity of gas released after 34 days ranged from 0.16 to 2.40 
m* hydrocarbons/m® shale. These are minimal values; the actual in 
situ gas content of the shale may be two to four times greater. 
These gas-bearing intervals generally correspond with high radioac- 
tivity intervals on gamma-ray logs. Olive-gray and greenish-gray 
shales in the New Albany contained only moderate amounts of gas, 
as did the calcareous, laminated, black Blocher Shale at the base of 
the New Albany. The quantities of gas in core samples of New 
Albany Shale from southeastern Illinois compare favorably with 
those in core samples from gas-producing areas of Devonian shale 
in the Appalachian Basin; however, because the New Albany Shale 
is much thinner than its Appalachian Basin equivalents, the total 
gas resource is probably much smaller. Conventional rotary drilling 
with mudbased drilling fluids commonly causes extensive formation 
damage and accounts for the paucity of gas shows and completion 
attempts in the Devonian shales. 


5765 (LA—8314-PR) Remote characterization of fluid 
saturation in Western sands. Progress report, April 1, 1979- 
March 31, 1980. Nuckols, E.B.; Jackson, J.A. (Los Alamos 
Scientific Lab., NM (USA)). Dec 1980. Contract W-7405- 
ENG-36. 58p. NTIS, PC A04/MF AO1. 

The Department of Energy has placed major emphasis on 
enhanced gas production, of which the Western Gas Sands (WGS) 
is one of four unconventional resources that is being studied. Re- 
search at the Los Alamos Scientific Laboratory is aimed at the de- 
velopment of methods to define fluid saturation, porosity, and per- 
meability in WGS as found under in situ reservoir conditions. 
These analyses are being coordinated with nuclear magnetic reso- 
nance (NMR) studies, which will lead ultimately to the design of an 
improved downhole NMR tool. 
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0303 Drilling, Production, And Processing 


5766 (ANL/ES—85) Natural gas in Lake Erie: a recon- 
naissance survey of discharges from an offshore drilling rig. 
Ferrante, J.G.; Dettmann, E.H.; Parker, J.I. (Argonne !Na- 
tional Lab., IL (USA)). Oct 1980. Contract W-31-109-ENG- 
38. 72p. NTIS, PC A04/MF AO1. 

Field studies were conducted May 28-June 1, 1979, to deter- 
mine the chemical composition and physical behavior of discharges 
from an offshore gas drilling rig in the central basin of Lake Erie. 
The drilling operation was observed for four days, from rig jackup 
to the circulation of mud through the borehole after drilling had 
been completed. Resuspension studies using nephelometry, supple- 
mented with chemical analyses, indicated little resuspension of lake 
bottom materials or release of metals to the water column during 
rig jack-up. Portions of the turbidity plumes generated during drill- 
ing were buoyant. Three surface turbidity plumes were mapped 
with nephelometry to a point at which particulate concentrations 
reached background levels in the Lake. Detectable plumes were ~ 
400 to 1500 m in length and had maximum widths < 230 m. A 
chemical survey conducted in the plume during early gas shows in- 
dicated that discharged inorganic chemical species were rapidly di- 
luted to background concentrations and that methane and ethane 
concentrations were substantially reduced within 330 m of the rig. 
There was no evidence of carbon tetrachloride extractable hydro- 
carbons (CTEH) above background concentrations during this 
chemical plume survey. However, a pair of water samples taken 
within 100 m of the rig approximately 3 hours after drilling of the 
target zone was completed had CTEH concentrations that were a 
factor of 2.4 above background. 


5767 (DOE/BETC/2273—1) Study of cementing prac- 
tices applied to the shallow casing in offshore wells. Martinez, 
J.; McDonald, W.J. (Maurer Engineering, Inc., Houston, 
TX (USA)). Oct 1980. 55p. NTIS, PC A04/MF AO1. 

Survey information shows annular gas flow associated with 
cementing defects to be a major problem in shallow casing strings 
offshore as well as in other cemented strings in oil and gas wells. 
The gas flow hazard to safety, environment, and economics could 
be reduced by an aggressive program keyed to prevent gas migra- 
tion. The program components are: (1) historical data base; (2) 
training; (3) research of cement hydration in a long, thin column; 
and (4) development of logging-surveillance devices. 


0305 Health And Safety 


5768 (LA—8619-MS) Simulation of large-scale liquefied 
natural gas vapor dispersion. Chapyak, E.J. (Los Alamos 
Scientific Lab., NM (USA)). Dec 1980. Contract W-7405- 
ENG-36. 24p. NTIS, PC A02/MF AOl1. 

Two techniques are examined that show promise for the sim- 
ulation of vapor dispersion resulting from large-scale spills of Liq- 
uefied Natural Gas (LNG) - wind tunnel simulations and small- 
scale field tests. Particular emphasis is placed on identifying simula- 
tion deficiencies and on how data generated by these techniques 
could be used to infer the physical characteristics of large-scale 
LNG vapor clouds. 


0300 Marketing And Economics 
REFER ALSO TO CITATION(S) 5726 
0308 Environmental Effects 
REFER ALSO TO CITATION(S) 6484 


0309 Artificial Stimulation 


5769 (DOE/MC/10514—T1) Hydraulic fracturing and 
associated stress modeling for the Eastern Gas Shales Proj- 
ect. Final report, April 1, 1979 to November 15, 1980. 
Advani, S.H. (Ohio State Univ., Columbus (USA). Coll. of 
Engineering). Nov 1980. Contract AC21-79MC10514. 79p. 
NTIS, PC A05/MF AOi. 

This report details hydraulic fracture and associated stress 
modeling investigations for the EGSP. A review of pertinent litera- 
ture along with model formulations, results, and applications associ- 
ated with the developed hydraulic fracture model are given Exam- 
ples relating to foam fracture and dendritic fracture modeling are 
also provided. Objective of this report is to provide predictive and 
interpretive insight for hydraulic fracture mechanisms and design. 


5770 (DOE/METC/10514—28) Hydraulic fracturing 
and associated stress modeling for the Eastern Gas Shales 
Project. Final report. Advani, S.H. (Ohio State Univ., Co- 
lumbus (USA). Coll. of Engineering). Dec 1980. Contract 
AC21-79MC10514. 74p. NTIS, PC A04/MF A01. 

Frac fluid flow, structure, and fracture mechanics simula- 
tions are developed for predicting and optimizing fracture dimen- 
sions and fluid leak-offs. Roles of in situ stress and material proper- 
ties for possible vertical migration of fractures from the pay zone 
are discussed. Rationale for foam and dendritic fracturing experi- 
ments is presented along with numerical experiments for examining 
the phenomena of spalling of the fracture faces and conditions for 
secondary fracture initiation. Assignment of conventional, foam, 
cyrogenic, dendritic, and explosive fracturing treatments for specif- 
ic reservoir properties is considered. Variables include fracture den- 
sity and extent, shale thickness, in-situ stress gradients, energy assist 
mechanisms, well clean-up, shale-frac fluid interaction, proppant se- 
lection, and fracture height control. The analysis suggests that cor- 
relation with prevailing in situ stress gradients are promising diag- 
nostic indicators for fracture treatment selection and design. In con- 
clusion, the comprehensive development of an economical strategy 
requires extensive and controlled field testing with supporting pre- 
dictive analyses of reservoir responses. Finite element modeling of 
reservoir in situ stress trajectories and the flow and fracture re- 
sponses in the reservoir is recommended. 


0320 Transport, Pipelines, And Handling 
REFER ALSO TO CITATION(S) 5766, 6150, 6157 
0330 Properties 


REFER ALSO TO CITATION(S) 5762, 5999 


5771 (DOE/METC/12142—26, pp 135-141) Carbon 
isotope analysis of off-gases. Coleman, D.D. 30 Jun 1980. 

In Geologic and geochemical studies of the New Albany 
Shale Group (Devonian-Mississippian) in Illinois. Final a, 

Interpretations based on the analyses of off-gases from shale 
cores require the assumption that the off-gas that collects in the 
canister has the same composition as the gas originally present in 
the shale. To test the validity of this assumption, a laboratory study 
was conducted to evaluate the extent of isotope fractionation which 
occurs during the outgassing of shale. Shale samples were degassed, 
pressurized with natural gas of known composition and allowed to 
equilibrate. The samples were degassed under controlled conditions 
and variations in the composition of the released gas were moni- 
tored. Study results suggest that although isotopic fractionation 
does occur, the effects will probably not be significant if the core 
samples are sealed in canisters very quickly after they are collected 
and then outgassed until the outgassing rate becomes negligible. 
The carbon isotopic composition of methane from four New 
Albany Shale cores was determined. Results indicate that the gases 
are of low-grade thermal origin with no significant contribution of 
bacterial gas. Comparison of the isotopic composition with other 
data available on the core samples adds information about the 
origin and history of the gas in the shale. 


5772 (DOE/METC/12142—26, pp 142-160: Adsorp- 
tion/desorption studies of gases through shales. Thomas, J. 
Jr.; Frost, R.R. 30 Jun 1980. 
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In Geologic and geochemical studies of the New Albany 
Shale Group (Devonian-Mississippian) in Illinois. Final report. 

This section is concerned with the nature of the porosity in 
the low-permeability New Albany Shale Group (Devonian-Missis- 
sippian) of the Illinois Basin as related to possible future production 
of gas from gas-bearing shales. Shale porosity is influenced by three 
major variables - depth of burial, carbonate content, and organic 
content. Low-temperature adsorption (sorption) of Nz and CO: by 
shale samples shows that much of the porosity in the more-deeply 
buried black shales is associated with ultramicropores having diam- 
eters less than 5 A. Shales with such small pores have molecular- 
sieve characteristics; the diffusion of gases within such structures is 
activated and, thus, is temperature dependent and pressure inde- 
pendent. Methane adsorption (sorption) at high pressures (up to 100 
atmospheres) and methane release-rate measurements from labora- 
tory-pressurized samples also reflect the molecular-sieve nature of 
the black shales. The methane release rates are lower as the degree 
of ultramicroporosity increases. The release rates are also depend- 
ent upon particle size and orientation. As particle size increases, the 
release rate decreases. The release rate from slabs cut perpendicular 
to the bedding planes is greater than that from slabs cut parallel to 
the bedding planes. In addition, however, there is indirect evidence 
from methane adsorption isotherms that some of the methane is 
sorbed and pressure-solubilized within the organic portion of the 
matrix. This greatly complicates the modeling of gas-release mecha- 
nisms. 


04 OIL SHALES AND TAR SANDS 


0403 Drilling, Fracturing, And Mining 


5773 Machine for mining tar sands having rearwardly 
directed exhaust related to conveyor trough. Hanson, L. US 
Patent 4,216,999. 12 Aug 1980. Filed date 16 Oct 1978. vp. 

The present invention relates to mining machinery and pre- 
sents a new an improved machine, and components therefor, suit- 
able for mining tar sands and other soft materials such as soft coal, 
oil shale and so forth. The machine can be used both above ground 
and below ground, and is particularly suitable for underground 
mining , to take advantages, for example, of the absence to expo- 
sure to inclement weather, excessive moisture, and for other rea- 
sons. Underground mining use of the machine is particularly suit- 
able since the tar sands will not freeze up when the mining function 
is accomplished below-grade. The machine itself has a cutting face 
comprising a series of cutting heads that may be rotated in the same 
direction, revolve at the same speed, and inter-mesh so as to pro- 
vide for an effective solid cutting surface. The machine is provided 
with air compressor means for blow cuttings rearwardly of the ma- 
chine through a provided trough carried by such machine. The 
deck or primary plate of the machine can be adjusted for incline or 
decline so that a variety of mining functions can be accomplished 
as will hereinafter be explained. The track drives are provided with 
means for advancing the machine forwardly, rearwardly, turning 
the same about a vertical axis, or indeed turning the machine in any 
desired manner. This is accomplished by a pair of variable speed 
motors, with gear boxes, that are supplied for driving the respective 
track drives on opposite sides of the machine. 


0404 Oil Production, Recovery, And Refining 


5774 Process for selective recovery of relatively metals- 
free bitumen from tar sand using a halogenated aliphatic sol- 
vent in combination with a second solvent. Paraskos, J. A.; 
Smith, E. W. (to Gulf Research & Development Co). US 
Patent 4,217,202. 12 Aug 1980. Filed date 8 Nov 1978. vp. 

A process for the selective recovery of tar sand bitumen 
from tar sands using a two-solvent system comprising a halogenated 
aliphatic solvent in combination with a second solvent selected 
from an oxygenated compound. The process provides for an inex- 
pensive method for selectively removing substantially metalfree tar 
sand bitumen from tar sands. The bitumen so recovered renders the 
same amenable to catalytic desulfurization and upgrading processes. 
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0406 Direct Uses And By-products 
REFER ALSO TO CITATION(S) 5720 

0407 Health And Safety 

REFER ALSO TO CITATION(S) 6652, 6658 
0410 Enviromental Aspects 


REFER ALSO TO CITATION(S) 6482 


05 NUCLEAR FUELS 
0501 Reserves 


5775 (GJBX—258(80)) Cordilleran metamorphic core 
complexes and their uranium favorability. Final report. 
Coney, P.J.; Reynolds, S.J. (Arizona Univ., Tucson (USA). 
Dept. of Geosciences). Nov 1980. Contract AC13- 
76GJ01664. 324p. NTIS, PC Al4/MF AO1. 

The objective of this report is to provide a descriptive body 
of knowledge on Cordilleran metamorphic core complexes includ- 
ing their lithologic and structural characteristics, their distribution 
within the Cordillera, and their evolutionary history and tectonic 
setting. The occurrence of uranium in the context of possibility for 
uranium concentration is also examined. Chapter 1 is an overview 
of Cordilleran metamorphic core complexes which describes their 
physical characteristics, tectonic setting and geologic history. This 
overview is accompanied by a tectonic map. Chapter 2 is a discus- 
sion of the mantled gneiss dome concept. The purpose of including 
this work is to provide a basic history of this concept and to de- 
scribe the characteristics and distribution of gneiss domes through- 
out the world to enable one to compare and contrast them with the 
metamorphic core complexes as discussed in this report. Some 
gneiss domes are known producers of uranium (as are also some 
core complexes). Chapter 3 is an examination of the effects of the 
core complex process on adjacent sedimentary and volcanic cover 
terranes. Also included is a discussion of the kinematic significance 
of these cover terranes as they are related to process within the 
cores of the complexes. Some of the cover terranes have uranium 
prospects in them. Chapter 4 is a detailed discussion of uranium in 
Cordilleran metamorphic core complexes and includes the concep- 
tual basis for the various types of occurrences and the processes 
that might favor concentration of uranium. The report is supported 
by a 5-part Appendix. The majority of the core complexes dis- 
cussed in this report either do not appear or are not recognizable 
on existing published geologic maps. 


0502 Exploration 


5776 (GJBX—195(80)) Spokane NTMS 1° x 2° quadran- 
gle area, Washington-Idaho-Montana. Supplemental data 
report: National Uranium Resource Evaluation program, hy- 
drogeochemical and stream sediment reconnaissance. Cook, 
J.R. (Du Pont de Nemours (E.I.) and Co., Aiken, SC 
(USA). Savannah River Lab.). 1980. Contract AC09- 
76SRO00001. 20p. (DPST—80-146-15S). NTIS, PC E02/MF 
$3.65. 

Includes 10 sheets of 48 reduction microfiche. 

Supplemental analytical results for stram sediments, ground 
water, and surface water are presented. The samples were collected 
as part of the SRL-NURE reconnaissance in the National Topo- 
graphic Map Series (NTMS) Spokane 1° x 2° quadrangle. Results 
are reported for 23 elements (Ag, As, Ba, Be, Ca, Co, Cr, Cu, K, 
Li, Mg, Mo, Nb, Ni, P, Pb, Se, Sn, Sr, W, Y, Zn, and extractable 
U) in sediments and 31 elements (Ag, Al, As, B, Ba, Be, Ca, Ce, 
Co, Cr, Cu, Fe, K, Li, Mg, Mn, Mo, Na, Nb, Ni, P, Sc, Se, Si, Sr, 
Th, Ti, V, Y, Zn, and Zr) in waters. Field data and Neutron Acti- 
vation Analyses for uranium and 16 other elements in sediments 
and for uranium and nine other elements in water have been open- 
filed in SRL document DPST-80-146-15. 
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5777 (GJBX—214(80)) Airborne gamma-ray spectrom- 

eter and magnetometer survey: Los Angeles quadrangle, San 

quadrangle, Santa Ana quadrangle, San Diego 

California. Volume I. Final report. (QEB, Inc., 

Laaend CO (USA); High Life Helicopters, Inc., Puyal- 

uP, WA (USA)). 1980. Contract AC13-79GJO1692. 8Ip. PC 
E16/MF $40.85. 

Includes 258 sheets of 48 reduction microfiche. 

An airborne combined radiometric and magnetic survey was 
performed for the Department of Energy (DOE) over the area 
covered by the San Diego, Santa Ana, San Bernardino, and Los 
Angeles, California 1:250,000 National Topographic Map Series 
(NTMS) 1° x 2° quadrangle maps. The survey was a part of DOE's 
National Aerial Radiometric Reconnaissance (ARR) program, 
which in turn is a part of the National Uranium Resource Evalua- 
tion (NURE) program. Data were collected by a helicopter 
equipped with a gamma-ray spectrometer having a large crystal 
volume, and high sensitivity proton precession magnetometer. The 
radiometric system was calibrated at the Walker Field Calibration 
pads and the Lake Mead Dynamic Test range. Data quality was en- 
sured throughout the survey by daily test flights and equipment 
checks. Radiometric data were corrected for live time, aircraft and 
equipment background, cosmic background, atmospheric radon, 
Compton scatter, and altitude dependence. The corrected data were 
Statistically evaluated, plotted, and contoured to produce anomaly 
maps based on the radiometric response of individual geologic 
units. These maps were interpreted and an anomaly interpretation 
map produced. Volume I contains a description of the systems used 
in the survey, a discussion of the calibration of the systems, the 
data processing procedures, the data display format, the interpreta- 
tion rationale, and the interpretation methodology. A separate 
Volume II for each quadrangle contains the data displays and the 
interpretation results. 


5778 (GJBX—214(80)(SanBernardino)) Airborne 
gamma-ray spectrometer and magnetometer survey: San Ber- 
nardino quadrangle, California. Volume II. Final report. 


(QEB, Inc., Lakewood, CO (USA); High Life Helicopters, 


Inc., Puyallup, WA (USA)). 1980. Contract AC13- 
79GJ01692. 308p. NTIS, PC A1l4/MF A011. 

Twenty uranium anomalies meet the minimum statistical re- 
quirements as defined in Volume I. These anomalies are tabulated 
and are shown on the Uranium Anomaly Interpretation Map, to- 
gether with the interpretation of the magnetic data. This volume 
contains 12 appendices: flight line map; geology map; explanation 
of geologic legend; flight line/geology map; pseudo-contour maps; 
stacked profiles; anomaly maps; geologic histograms; speed and alti- 
tude histograms; statistical tables; magnetic and ancillary profiles; 
and test line data. 


5779 (GJBX—214(80)(Vol.2)(LosAngeles)) Airborne 
gamma-ray spectrometer and magnetometer survey: Los Ange- 
les quadrangle, California. Final report. (QEB, Inc., Lake- 
wood, CO (USA); High Life Helicopters, Inc., Puyallup, 
WA (USA)). 1980. Contract AC13-79GJ01692. 306p. NTIS, 
PC Al4/MF AOl1. 

Twenty-eight uranium anomalies meet the minimum statisti- 
cal requirements as defined in Volume I. These anomalies are tabu- 
lated and are shown on the Uranium Anomaly Interpretation Map, 
together with the interpretation of the magnetic data. Twelve ap- 
pendices are included in this volume: flight line map; geology map; 
explanation of geologic legend; flight line/geology map; pseudo- 
contour maps; stacked profiles; anomaly maps; geologic histograms; 
speed and altitude histograms; statistical tables; magnetic and ancil- 
lary profiles; and test line data. 


5780 (GJBX—214(80)(Vol.2)(SanDiego)) Airborne 
gamma-ray spectrometer and magnetometer survey: San Diego 
quadrangle. Final report. (QEB, Inc., Lakewood, CO (USA); 
High Life Helicopters, Inc., Puyallup, WA (USA)). 1980. 
Contract AC13-79GJ01692. 182p. NTIS, PC A09/MF AO1. 

Nine uranium anomalies meet the minimum statistical re- 
quirements as defined in Volume I. These anomalies are tabulated 
and are shown on the Uranium Anomaly Interpretation Map, to- 
gether with the interpretation of the magnetic data. This volume 
contains 12 appendices: flight line map; geology map; explanation 
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of geologic legend; flight line/geology map; pseudo-contour maps; 
stacked profiles; anomaly maps; geologic histograms; speed and alti- 
tude histograms; statistical tables; magnetic and ancillary profile; 
and test line data. 


5781 (GJBX—214(80)(Vol.2)(SantaAna)) Airborne 
gamma-ray spectrometer and magnetometer survey: Santa 
Ana quadrangle. Final report. (QEB, Inc., Lakewood, CO 
(USA); High Life Helicopters, Inc., Puyallup, WA (USA)). 
1980. Contract AC13-79GJ01692. 300p. NTIS, PC A1l3/MF 
AOl. 

Nineteen uranium anomalies meet the minimum statistical re- 
quirements as defined in Volume I. These anomalies are tabulated 
and are shown on the Uranium Anomaly Interpretation Map, to- 
gether with the interpretation of the magnetic data. This volume 
contains 12 appendices: flight line map; geology map; explanation 
of geologic legend; flight line/geology map; pseudo-contour maps; 
stacked profiles; anomaly maps; geologic histograms; speed and alti- 
tude histograms; statistical tables; magnetic and ancillary profile; 
and test line data. 


5782 (GJBX—244(80)) Airborne gamma-ray spectrom- 
eter and magnetometer survey: Lund quadrangle, Ely quad- 
rangle, Nevada. Volume I. Final report. (QEB, Inc., Lake- 
wood, CO (USA); High Life Helicopters, Inc., Puyallup, 
WA (USA)). 1980. Contract AC13-79GJ01692. 80p. PC 
E11/MF $17.85. 

Includes 128 sheets of 48 reduction microfiche. 

An airborne combined radiometric and magnetic survey was 
performed for the Department of Energy (DOE) over the area 
covered by the Ely and Lund 1:250,000 National Topographic Map 
Series (NTMS quadrangle maps). The survey was part of DOE's 
National Uranium Resource Evaluation (NURE) Aerial Radiomet- 
ric Reconnaissance program. Data were collected by a helicopter 
equipped with a gamma-ray spectrometer having a large crystal 
volume, and a high sensitivity proton precession magnetometer. 
The radiometric system was calibrated at the Walker Field Calibra- 
tion pads and the Lake Mead Dynamic Test range. Data quality 
was ensured during the survey by daily test flights and equipment 
checks. Radiometric data were corrected for live time, aircraft and 
equipment background, cosmic background, atmospheric radon, 
Compton scatter, and altitude dependence. The corrected data were 
statistically evaluated, plotted, and contoured to produce anomaly 
maps based on the radiometric response of individual geological 
units. The maps were interpreted and an anomaly interpretation 
map produced. Volume I contains a description of the systems used 
in the survey, a discussion of the calibration of the systems, the 
data processing procedures, the data display format, the interpreta- 
tion rationale, and interpretation methodology. Volume II contains 
the data displays for a quadrangle and the interpretation results. 


5783 (GJBX—244(80)(Vol.2)(Ely)) Airborne gamma-ray 
spectrometer and magnetometer survey: Ely quadrangle, 
Nevada. Final report. (QEB, Inc., Lakewood, CO (USA); 
High Life Helicopters, Inc., Puyallup, WA (USA)). 1980. 
Contract AC13-79GJ01692. 366p. NTIS, PC A1l6/MF AOI. 

Five uranium anomalies meet the minimum statistical re- 
quirements as defined in Volume I. These anomalies are tabulated 
and are shown on the Uranium Anomaly Interpretation Map, to- 
gether with the interpretation of the magnetic data. This volume 
contains 12 appendices: flight line map; geology map; explanation 
of geologic legend; flight line/geology map; pseudo-contour maps; 
stacked profiles; anomaly maps; geologic histograms; speed and alti- 
tude histograms; statistical tables; magnetic and ancillary profile; 
and test line data. 


5784 (GJBX—244(80)(Vol.2)(Lund)) Airborne gamma- 
ray spectrometer and magnetometer survey: Lund quadrangle, 
Nevada. Final report. (QEB, Inc., Lakewood, CO (USA); 
High Life Helicopters, Inc., Puyallup, WA (USA)). 1980. 
Contract AC13-79GJ01692. 408p. NTIS, PC Al8/MF AOl. 

Four uranium anomalies meet the minimum statistical re- 
quirements as defined in Volume I. These anomalies are tabulated 
and are shown on the Uranium Anomaly Interpretation Map, to- 
gether with the interpretation of the magnetic data. This volume 
contains 12 appendices: flight line map; geology map; explanation 
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of geologic legend; flight line/geology map; pseudo-contour maps; 
stacked profiles; anomaly maps; geologic histograms; speed and alti- 
tude histograms; statistical tables; magnetic and ancillary profile; 
and test line data. 


5785 (GJBX—246(80)) FACEDT: a FORTRAN com- 
puter program to process hydrogeochemical and stream-sedi- 
ment reconnaissance data for multivariate statistical analysis. 
Shettel, D.L. Jr.; D'Andrea, R.F. Jr.; Zinkl, R.J. (Bendix 
Field Engineering Corp., Grand Junction, CO (USA)). Mar 
1980. Contract AC13-76GJ01664. 30p. NTIS, PC A03/MF 
AOl. 

The FACEDT program compresses a rectangular N (unlim- 
ited number of samples) by M (maximum of 100 variables) array of 
geochemical data by eliminating missing analyses and elements con- 
taining excessive data below detection limit. This compressed clean 
matrix is then suitable for input to multivariate statistical programs, 
such as those used to perform principal component, step-wise multi- 
ple regression, and discriminant analyses. 


5786 (GJBX—247(80)) LLLSRT: a FORTRAN comput- 
er program for processing Lawrence Livermore Laboratory 
HSSR data. Shettel, D.L. Jr.; D’Andrea, R.F. Jr.; Zinkl, 
R.J. (Bendix Field Engineering Corp., Grand Junction, CO 
(USA)). Feb 1980. Contract AC13-76GJ01664. 44p. NTIS, 
PC A03/MF AOl. 

A FORTRAN computer program is presented that will 
read, edit, and sort hydrogeochemical and stream-sediment recon- 
naissance (HSSR) data produced by the Lawrence Livermore Lab- 
oratory for the National Uranium Resource Evaluation program. 
The data are sorted into dry stream-, wet stream-, and lake/reser- 
voir-sediment samples and into ground water, surface water, and 
lake/reservoir water samples. Extraneous information is eliminated, 
and missing analyses are assigned a specific value. The error on 
each elemental analysis is used to check for below-detection-limit 
data. Output from the program occupies less than half the space of 
the original tape, reducing storage costs. 


5787 (GJBX—248(80)) FORTRAN computer programs 
to process Savannah River Laboratory hydrogeochemical and 
stream-sediment reconnaissance data. Zinkl, R.J.; Shettel, 
D.L. Jr.; D'Andrea, R.F. Jr. (Bendix Field Engineering 
Corp., Grand Junction, CO (USA)). Mar 1980. Contract 
AC13-76GJ01664. 90p. NTIS, PC AOS/MF AO1. 

FORTRAN computer programs have been written to read, 
edit, and reformat the hydrogeochemical and stream-sediment re- 
connaissance data produced by Savannah River Laboratory for the 
National Uranium Resource Evaluation program. The data are pre- 
sorted by Savannah River Laboratory into stream sediment, ground 
water, and stream water for each 1° x 2° quadrangle. Extraneous 
information is eliminated, and missing analyses are assigned a spe- 
cific value (-99999.0). Negative analyses are below the detection 
limit; the absolute value of a negative analysis is assumed to be the 
detection limit. 


5788 (GJBX—251(80)) Aerial radiometric and magnetic 
survey: Woodward National Topographic Map, Oklahoma, 
West Texas project. (Geodata International, Inc., Dallas, TX 
(USA)). May 1980. Contract AC13-76GJ-01664. 116p. 
NTIS, PC E09/MF $7.70. 

Includes 36 sheets of 24 reduction microfiche. 

The results of analyses of the airborne gamma radiation and 
total magnetic field survey flown for the region identified as the 
Woodward National Topographic Map NJ14-11 are presented. The 
airborne data gathered are reduced by ground computer facilities to 
yield profile plots of the basic uranium, thorium and potassium 
equivalent gamma radiation intensities, ratios of these intensities, 
aircraft altitude above the earth’s surface, total gamma ray and 
earth’s magnetic field intensity, correlated as a function of geologic 
units. The distribution of data within each geologic unit, for all sur- 
veyed map lines and tie lines, has been calculated and is included. 
Two sets of profiled data for each line are included, with one set 
displaying the above-cited data. The second set includes only flight 
line magnetic field, temperature, pressure, altitude data plus mag- 
netic field data as measured at a base station. A general description 
of the area, including descriptions of the various geologic units and 
the corresponding airborne data, is included also. 
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5789 (GJBX—252(80)) Regional investigation for occur- 
rences of radioactive quartz-pebble conglomerates in the Pre- 
cambrian of southwestern Montana. Geologic and radiometric 
investigation of Precambrian metaquartzites and metaconglo- 
merates. Final report. Cohenour, R.E.; Kopp, R.S. (Cohen- 
our (Robert E.) and Associates, Salt Lake City, UT (USA)). 
Nov 1980. Contract AC13-76GJ01664. 833p. NTIS, PC 
A99/MF AO1. 

The prime goal of this investigation was to collect sufficient 
geological, geochemical, and geophysical data to ascertain if the 
metasedimentary rocks of the project area contained stratigraphic 
horizons favorable for the occurrence of uranium-bearing conglom- 
erates and quartzites. The work included reconnaissance of accessi- 
ble Precambrian areas likely to contain quartzite or pebble con- 
glomerate layers and the examination, description, and the radio- 
metric and geochemical sampling of anomalous areas. The recon- 
naissance studies indicate that conglomerates are not abundant in 
the Archean terranes. A comparison of the geologic characteristics 
of the LaHood Formation with the Precambrian paleoplacer explo- 
ration model developed for the NURE programs indicates that the 
LaHood compares favorably with important parameters of the 
model and warrants further investigation. Two significant areas of 
anomalous radioactivity in quartzites were identified during this 
study in the Tobacco Root Mountains. Both areas are in the 
Copper Mountain Quadrangle (7 1/2’). The results of field studies, 
microprobe analyses, petrographic studies, autoradiographs, and a 
correlation matrix of grain size and selected radioactive and rare 
earth elements are presented. Geochemical and radiometric data in- 
dicate that a majority of the quartzites sampled in the Copper 
Mountain quadrangle are out of balance in favor of the radiome- 
trics, suggesting that some of the uranium has been mobilized and 
may be concentrated at depth. 


5790 (GJBX—254(80)(Vol.1)) *°*Cf-based direct urani- 
um logging system. Volume 1. Final report. Steinman, D.K.; 
Stokes, J.; Adams, J.A.; Pepper, C.S.; Bryan, D.E.; Smith, 
W.J.; Atwell, T.; Friesenhahn, S.; Dittrich, T.R.; Houston, 
D.H. (IRT Corp., San Diego, CA (USA)). Jan 1980. Con- 
tract AC13-76GJ01664. 122p. (IRT—0053-016-1(Vol.1)). 
NTIS, PC A06/MF AO1. 

To reduce both the uncertainties and costs of current meth- 
ods, a *°*Cf-based borehole logging system was developed for in 
situ assay of uranium. This system utilized Delayed Neutron Acti- 
vation Analysis (DNAA) to identify uniquely and to quantify a ura- 
nium occurrence. Thermal neutrons emitted by the **Cf system 
penetrate 15 cm into the surrounding formation and, if uranium is 
present, will cause fission of **°U. The resulting fission products 
emit various characteristic types of radiation, including delayed 
neutrons. Since the background interference from natural neutron 
sources is essentially zero, the delayed neutrons are used to identify 
and quantify uranium even at concentrations significantly less than 
100 ppM. This uranium borehole logging system was demonstrated 
successfully in the field in 1976. The system was a prototype based 
on the shuttling of the ***Cf source between two locations in the 
logging probe. This method produces a large increase in sensitivity 
over the stationary source **Cf DNAA probe. 


5791 (GJBX—255(80)) Boston 1° x 2° NTMS area, 
Massachusetts, and New Hampshire. Data report (abbreviat- 
ed): National Uranium Resource Evaluation program, hydro- 
geochemical and stream sediment reconnaissance. Cook, J.R. 
(Du Pont de Nemours (E.I.) and Co., Aiken, SC (USA). Sa- 
vannah River Lab.). 1980. Contract AC09-76SR00001. 19p. 
(DPST—80-146-19). NTIS, PC E02/MF $3.50. 

Includes 7 sheets of 48 reduction microfiche. 

Results of ground water and stream sediment reconnaissance 
in the National Topographic Map Series (NTMS) Boston 1° x 2° 
quadrangle are presented. Surface sediment samples were collected 
at 669 sites. Ground water samples were collected at 303 sites. Neu- 
tron activation analysis (NAA) results are given for uranium and 16 
other elements in sediments, and for uranium and 8 other elements 
in ground water. Field measurements and observations are reported 
for each site. Analytical data and field measurements are presented. 
Data from ground water sites include (1) water chemistry meas- 
urements (pH, conductivity, and alkalinity), (2) physical meas- 
urements where applicable (water temperature, well description, 
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etc.), and (3) elemental analyses (U, Al, Br, Cl, Dy, F, Mn, Na, and 
V). Data from sediment sites include (1) stream water chemistry 
measurements (pH, conductivity, and alkalinity), and (2) elemental 
analyses for sediment samples (U, Th, Hf, Al, Ce, Dy, Eu, Fe, La, 
Lu, Mn, Sc, Sm, Na, Ti, V, and Yb). Sample site descriptors 
(stream characteristics, vegetation, etc.) are also tabulated. Areal 
distribution maps, histograms, and cumulative frequency plots for 
most elements and for U/Th and U/Hf ratios are included on the 
microfiche. Key data from stream water sites include (1) water 
quality measurements (pH, conductivity, and alkalinity) and (2) ele- 
mental analyses (U, Al, Br, Ci, Dy, F, Mg, Mn, Na, and V). The 
maximum uranium concentration in the sediments of the Boston 
quadrangle was 82.1 ppM. The mean of the logarithms of the urani- 
um concentrations in sediments was 0.68, which corresponds to 4.8 
ppM uranium. A cluster of samples with uranium values greater 
than 40 ppM and which have low thorium concentrations occurs in 
Essex County, Massachusetts. 


5792 (GJQ—004(80)) National Uranium Resource Eval- 
uation: Spartanburg South Carolina and North 
Carolina. Schot, E.H.; Galipeau, J.M. (Bendix Field Engi- 
neering Corp., Grand Junction, CO (USA)). Nov 1980. 
Contract AC13-76GJ01664. 84p. NTIS, PC A05/MF AOl. 

The Spartanburg Quadrangle, South Carolina and North 
Carolina, was evaluated for uranium favorability using National 
Uranium Resource Evaluation criteria. The evaluation included the 
study and analysis of published and collected geologic, geophysical, 
and geochemical data from subsurface, surface, and aerial studies. 
Five environments are favorable for uranium deposits. The Triassic 
Wadesboro Basin has ground waters with anomalously high urani- 
um concentrations and uranium-to-conductivity ratios. The Upper 
Cretaceous Tuscaloosa-Middendorf Formation is near a uranium 
source and has sediments favorable for uranium deposition. The 
contact-metamorphic aureoles associated with the Liberty Hill-Ker- 
shaw and Winnsboro-Rion plutonic complexes are close to uranium 
sources and contain the reductants (sulfides, graphite) necessary for 
precipitation. The East Fork area in the Charlotte Belt has ground 
waters with uranium concentrations 4 to 132 times the mean con- 
centration reported for the surrounding Piedmont area. Unfavor- 
able environments include the Catawba Granite, the area west of 
the Winnsboro-Rion complex, gold-quartz veins, the vermiculite 
district, and the Western Monazite Belt. 


5793 (RMO—1000) Uranium exploration of the Colora- 
do Plateau: interim staff report. (Bendix Field Engineering 
Corp., Grand Junction, CO (USA)). Oct 1980. Contract 
AC13-76GJ01664. 91p. NTIS, PC A05/MF A0O1. 

This report is an issue of the original draft copy of the Inter- 
im Staff Report on Uranium Exploration on the Colorado Plateau, 
dated June 1951. The original draft copy was only recently located 
and is being published at this time because of the interest in the 
contained historical content. The table of contents of this report 
lists: history of uranium mining; geology; proposed program for the 
geologic investigations section; general activities of industry and 
government; and future exploration of sedimentary uranium depos- 
its and anticipated results. Under the proposed program section are: 
future of the copper-uranium deposits as a source of uranium; urani- 
ferous asphaltite deposits; and commission exploration and future 
possibilities. The section on general activities of industry and gov- 
ernment includes: exploratory and development drilling; field inves- 
tigations and mapping; early geologic investigations and investiga- 
tions by the US geological survey; and geophysical exploration. 
Tables are also presented on: uranium production by districts; US 
Geological survey drilling statistics; Colorado Exploration Branch 
drilling statistics; summary of drilling projects; and comparative 
yearly core-drill statistics on the Colorado Plateau. 


0503 Mining 


REFER ALSO TO CITATION(S) 5793 


port. 
Albuquerque (USA). ~ “Application Center). Sep 
1980. 73p. New Mexico State _ Be. and Minerals Dept., 
Santa Fe. 

This project was a demonstration of the capabilities of Land- 
sat satellite image processing applied to the monitoring of mining 
activity in New Mexico. Study areas included the Navajo coal sur- 
face mine, the Jackpile uranium surface mine, and the potash 
mining district near Carlsbad, New Mexico. Computer classifica- 
tions of a number of land use categories in these mines were pre- 
sented and discussed. A literature review of a number of case stud- 
ies concerning the use of Landsat image processing in mineral ex- 
ploration and related activities was prepared. Included in this 
review is a discussion of the Landsat satellite system and the basics 
of computer image processing. Topics such as destriping, contrast 
stretches, atmospheric corrections, ratioing, and classification tech- 
niques are addressed. Summaries of the STANSORT II and ELAS 
software packages and the Technology Application Center's Digital 
Image Processing System (TDIPS) are presented. 


5795 (TM—209) Historical review of uranium-vanadium 
production in the northern and western Carrizo Mountains, 
Apache County, Arizona, Chenoweth, W.L. ent of 
Energy, Grand Junction, CO (USA). Grand Junction 
Office). Sep 1980. 28p. NTIS, PC A03/MF AOI. 

This report is a brief review of the uranium and/or vanadi- 
um mining in the northern and western Carrizo Mountains in Ari- 
zona, and deals only with historical production data. The location 
of the mines and the production are shown in figures and also tabu- 
lated. Fifty-eight properties in the northern and western Carrizo 
Mountains have produced 73,035 tons of ore containing 306,877 
pounds UsOsx averaging 0.21% UsOs since 1948. In addition, these 
ores contained 2,388,696 pounds V2O; averaging 1.64% V2Os. It is 
interesting to note that two areas contained about three-fourths of 
the total uranium produced in the northern and western Carrizo 
Mountains. Some 168,303 pounds or 55% of the total came from 
mines on Cove Mesa, a small isolated mesa with an areal extent of 
0.76 square miles. In the Saytah Wash area, Plot 6, Black Rock 
Point, Pope and Hoskie Henry Mines, an area of 0.19 square miles, 
produced at least 65,000 pounds U;Os, amounting to 21% of the 
total. 


0504 Feed Processing 


5796 (CONF-801229—1) Recovery of uranium from 
seawater-status of technology and needed future research and 
development. Kelmers, A.D. (Oak Ridge National Lab., TN 
(USA)). 1980. Contract W-7405-ENG-26. 10p. NTIS, PC 
A02/MF AOl1. 

From Topical meeting: the recovery of uranium from sea 


water; Cambridge, MA, USA (1 Dec 1980). 
A survey of recent publications concerning uranium recov- 


ery from seawater shows that considerable experimental work in 
this area is currently under way in Japan, less in European coun- 
tries. Repeated screening programs have identified hydrous titanium 
oxide as the most promising candidate adsorbent; however, many of 
its properties, such as distribution coefficient, selectivity, loading, 
and possibly stability, appear to fall far short of those required for a 
practical recovery system. In addition, various evaluations of the 
energy efficiency of pumped or tidal power schemes for contacting 
the sorbent and seawater are in serious disagreement. Needed future 
research and development tasks have been identified. A fundamen- 
tal development program to achieve significantly improved adsor- 
bent properties would be required to permit economical recovery 
of uranium from seawater. Unresolved engineering aspects of such 
recovery systems are also identified and discussed. 63 references. 


5797 Recovery of uranium oxides by electrolysis. Gurr, 
W. R. (to National Research Development Corp (United 
Kingdom)). US Patent 4,217,181. 12 Aug 1980. Filed date 9 
Jun 1978. vp. 

A method of extracting uranium oxide from a solution of 
one or more uranium compounds, e.g. leach liquors, comprising 
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subjecting the solution to electrolysis utilizing a high current densi- 
ty, e.g., 500 to 4000 amp/me, whereby uranium oxide is formed at 
the cathode which is recovered. The method is particularly suited 
to a continuous process using a rotating cathode cell. 


0505 Enrichment 


5798 Isotope separation with improved selective ioniza- 
tion. Levy, R. H. (to Jersey Nuclear-Avco Isoto; Inc). 
US Patent 4,217,494. 12 Aug 1980. Filed date 2 Feb 1973. 
vp. 

Method and apparatus for isotope separation by selective 
ionization of a desired isotope in an environment of plural isotopes 
without corresponding ionization of the other isotopes in the envi- 
ronment. The selective ionization is achieved through a three step 
excitation of atoms of the desired isotope in response to laser radi- 
ations applied to the environment. The transition for each step is 
selected to be less than one half the ionization potential for the iso- 
topes to avoid two step nonselective ionization. 


0507 Fuels Production And Properties 


5799 Manufacture of nuclear fuel compacts. Cooper, R. 
G.; Leary, D. F.; Miertschin, G. N. (to General Atomic 
Co). US Patent 4,217,174. 12 Aug 1980. Filed date 8 Dec 
1977. vp. 

Nuclear fuel rods are manufactured utilizing a graphite flour- 
pitch matrix formulation containing an additive. The matrix formu- 
lation has a decreased viscosity at fabrication temperatures which 
permits manufacture of the fuel rods with lower fabrication pres- 
sures. Also, the matrix formulation does not cause the fuel rod to 
adhere or bond to the fuel element during heat treatment of the fuel 
rod in the fuel element. The nuclear fuel rods are suitable for use in 
high temperature gas cooled nuclear 


0508 Spent Fuels Reprocessing 


5800 (ORNL/TM—7557) Consolidated fuel reprocess- 
ing program. Progress report, July 1-September 30, 1980. 
Unger, W.E. (comp.). (Oak Ridge National Lab., TN 
(USA)). Dec 1980. Contract W-7405-ENG-26. 48p. NTIS, 
PC A03/MF AO1. 

This progress report is compiled from major contributions 
from three previous programs: (1) the Advanced Fuel Recycle Pro- 
gram at ORNL; (2) the Converter Fuel Reprocessing Program at 
Savannah River Laboratory; and (3) the reprocessing components 
of the HTGR Fuel Recycle Program, primarily at General Atomic 
and ORNL. The coverage is generally overview in nature. Experi- 
mental details and data have been limited. 


5801 Protection, transfer, and maintenance of the MA23 
bilateral servomanipulator. Vertut, J.; Marchal, P.; Ger- 
mond, J.C.; Francois, D.; Brossard, J.P. (Commissariat a 
l’Energie Atomique, Saclay, France). Conference on Remote 
Systems Technology, Proceedings (U.S.); 26: 125-133(1978). 
(CONF-7811120—). 

From 26. remote systems technology conference; Washing- 
ton, DC, USA (12 Nov 1978). 

After a successful plasma torch cutting test, use of the MA23 
in a large cell for maintenance in the new reprocessing plant is an- 
ticipated. A protective self-ventilated caisson with a boot is used. 
The arm is transferred into a decontamination-shielded box, then 
into a repair glove box. The caisson is repaired in a similar parallel 
line that has two connecting repair boxes. The recent two-operator 
glove-box recabling test showed the feasibility of this concept. 
Total labor was twice that of factory cabling labor. Arm improve- 
ment and tooling are being designed. A full, double-maintenance 
line mockup will be tested in mid-1979. 


5802 Verification of the barnwell nuclear fuel plant me- 
chanical head-end design. Townes, G.A. (Allied-General Nu- 
clear Services, Barnwell, SC). Conference on Remote Systems 
wi1isoe Proceedings (U.S.); 26: 365-371(1978). (CONF- 
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From 26. remote systems technology conference; Washing- 
ton, DC, USA (12 Nov 1978). 

Design of the Barnwell Nuclear Fuel Plant mechanical head 
end includes unique provisions for remote maintenance, minimizes 
remote handling, and permits high throughput (6 MTU of spent 
fuel per day). Operability studies have been performed under a con- 
tract with the US Department of Energy which (a) assessed its ca- 
pabilities for possible use in fuel encapsulation with or without 
compaction as a preparation for spent fuel storage, (b) verified the 
design of the mechanical head end as remotely maintainable, and 
(c) provided operator training. 


5803 Vacuum bottle system for sampling radioactive so- 
lutions. Wade, M.A. (Allied Chemical Corp., Idaho Falls, 
ID); Ostby, D.W.; Dykes, F.W.; Olsen, A.L. Conference on 
Remote Systems Technology, Proceedings (U.S.); 26: 382- 
387(1978). (CONF-7811120—). 

From 26. remote systems technology conference; Washing- 
ton, DC, USA (12 Nov 1978). 

A vacuum bottle sampling system is being installed at the 
Idaho Chemical Processing Plant. In this system, a 5-ml bottle con- 
taining a rubber septum is evacuated with a hypodermic needle 
connected to a vacuum pump. The bottle then is filled with sample 
solution by inserting one end of a double-pointed hypodermic 
needle into the sample and forcing the rubber septum of the evacu- 
ated bottle over the other end of the needle; the bottle immediately 
fills with solution. 


5804 Improvements in remote equipment torquing and 
fastening. Garin, J. (Oak Ridge National Lab., TN). Confer- 
ence on Remote Systems Technology, Proceedings (U.S.); 26: 
397-407(1978). (CONF-7811120—). 

From 26. remote systems technology conference; Washing- 
ton, DC, USA (12 Nov 1978). 

Remote torquing and fastening is a requirement of generic 
interest for application in an environment not readily accessible to 
man. The development over the last 30 years in torque-controlled 
equipment above 200 Nm (150 ft-lb) have not been emphasized. 
The development of specialized subassemblies to torque and fasten 
equipment in a remotely controlled environment is an integral part 
of the Advanced Fuel Recycle Program at Oak Ridge National 
Laboratory. Commercially available subassemblies have been adapt- 
ed into a system that would provide remote torquing and fastening 
in the range of 200 to 750 Nm (150 to 550 ft-lb). 


0509 Transport And Storage 


REFER ALSO TO CITATION(S) 5823, 6150, 6359 


5805 (CONF-801115—35) Fleet servicing facilities for 
testing and maintaining rail and truck radioactive waste trans- 
port systems. Watson, C.D.; Hudson, B.J.; Preston, M.K.; 
Keith, D.A.; McCreery, P.N.; Knox, W.; Easterling, E.M.; 
Lamprey, A.S.; Wiedemann, G. (Oak Ridge National Lab., 
TN (USA); Oak Ridge Y-12 Plant, TN (USA); Allied-Gen- 
eral Nuclear Services, Barnwell, SC (USA)). 1980. Contract 
W-7405-ENG-26. 9p. NTIS, PC A02/MF AOl1. 

From 6. international symposium on packaging and trans- 
porting radioactive material; Berlin, F.R. Germany (10 Nov 1980). 

This paper examines feasibility design concepts and feasibil- 
ity studies of Fleet Servicing Facilities (FSF). Such facilities are in- 
tended to be used for routine servicing, preventive maintenance, 
and for performing requalification license compliance tests and in- 
spections, minor repairs, and decontamination of both the transpor- 
tation casks and their associated rail cars or tractor-trailers. None of 
the waste handling plants in the United States presently receiving 
radioactive wastes have an onsite FSF, nor is there an existing third 
party facility providing all of these services. This situation has 
caused the General Accounting Office to express concern regarding 
the quality of waste transport system maintenance once the trans- 
port system is placed into service. Thus a need is indicated for 
FSFs or their equivalent at various radioactive materials receiving 
sites. This paper also compares the respective capital costs and op- 
erating characteristics of the following three concepts of a spent 
fuel cask transportation FSF; integrated FSF, colocated FSF, and 
independent FSF. 
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5806 (HEDL—6890) Thermal analysis of the IDENT 

1578 fuel pin shipping container. oe oo J.G. (Hanford En- 

T3e0Co Development Lab., Richland, WA (USA)). Jan 
980. Contract AC14-76FFO2170. 63p. NTIS, PC A04/MF 


The IDENT 1578 container, which is a 110-in. long 5.5-in. 
OD tube, is designed for shipping FFTF fuel elements in T-3 casks 
between HEDL, HFEF, and other laboratories. The thermal analy- 
sis was conducted to evaluate whether or not the container satisfies 
its thermal design criteria (handle a decay heat load of 600 watts, 
max fuel pin cladding temperature not exceeding 800°F). 


5807 (HEDL-SA—2084-FP) T-3, a packaging and trans- 
portation system for irradiated US breeder reactor experi- 
ments. Hansen, L.J.; Berg, J.D.; Berger, J.D.; Weber, E.T.; 
Krupar, J.J. (Nuclear Packaging, Inc., Tacoma, WA (USA); 
Hanford Engineering Development Lab., Richland, WA 
(USA); Department of Energy, Washington, DC (USA)). 
1980. Contract AC14-76FF02170. 9p. (CONF-801115—37). 
NTIS, PC A02/MF AOI. 

From 6. international symposium on packaging and trans- 
porting radioactive material; Berlin, F.R. Germany (10 Nov 1980). 

Irradiation testing of fast reactor fuels and materials in EBR- 
II, TREAT, and other US facilities required a packaging and trans- 
portation system that would ensure that changes in the specimens 
were irradiation induced and not the result of transport. The T-2 
cask and the development of the T-3 cask are discussed. (DLC) 


5808 (HEDL-SA—2091-FP) Dynamic analysis to estab- 
lish normal shock and vibration of radioactive material ship- 
ping packages. Fields, S.R. (Hanford Engineering Develop- 
ment Lab., Richland, WA (USA)). 1980. Contract AC14- 
76FF02170. 9p. (CONF-801115—36). NTIS, PC A02/MF 
AOl. 

From 6. international symposium on packaging and trans- 
porting radioactive material; Berlin, F.R. Germany (10 Nov 1980). 

A computer model, CARDS (Cask-Railcar Dynamic Simula- 
tor) was developed to provide input data for a broad range of ra- 
dioactive material package-tiedown structural assessments. CARDS 
simulates the dynamic behavior of shipping packages and their 
transporters during normal transport conditions. The model will be 
used to identify parameters which significantly affect the normal 
shock and vibration environments which, in turn, provide the basis 
for determining the forces transmitted to the packages. 


5809 (RHO-C—48) Experimenta! demonstration pack- 
age program. Canister final design report. Kurasch, D.H.; 
Moran, D.F.; Wright, J.B. (Rockwell International Corp., 
Richland, WA (USA). Rockwell Hanford Operations). Aug 
1980. Contract AC06-77RL01030. 442p. (AESD-TME— 
3047; WAES-TME—2999). NTIS, PC A19/MF AOl1. 

The Experimental Demonstration Package Program objec- 
tive was to design and qualify a canister for encapsulating spent 
lightwater reactor fuel assemblies and the support equipment neces- 
sary for sealing the canister. These items will be used in preparing 
fuel assemblies for demonstrations associated with the Nuclear 
Waste Terminal Storage Program. This report describes the pro- 
gram requirements, the final design of the canister, alternate designs 
considered during the program, the support equipment, and the 
testing and analysis performed to verify the design. Support equip- 
ment discussed here includes a remote plasma arc welding system 
and an evacuation/backfill collar. The testing and analysis effort 
consisted of a canister drop test, a seismic test, a welding process 
development program, a shipping cask/canister thermal interfer- 
ence study, and thermal and structural evaluations of the canister 
under potential storage and handling conditions. 


5810 Fifth international symposium on the packaging 
and transportation of radioactive materials. Allen, G.C. Jr.; 
Kent, D.C.; Pope, R.B. (Sandia Labs, Albuquerque, NM). 
Nuclear Safety (A Bimonthly Technical Progress Review) 
(U.S.); 21: No. 2, 147-157(Mar 1980). 

This article is a brief review of the Fifth Interantional Sym- 
posium on the Packaging and Transportation of Radioactive Mate- 
rials held at Las Vegas, Nev., May 7-12, 1978. This symposium was 
sponsored by Sandia Laboratories under the auspices of the Depart- 
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ment of Energy. Highlighting the meeting were papers on regula- 
tions, legal issues, logistics and planning, risk assessment, ad various 
technology- and systems-related topics. It is apparent that, although 
transportation of radioactive materials has received much attention 
in the past, even more attention will be required in the future or 
transportation may become a limiting factor in the nuclear power 
option. Areas requiring special attention include: (1) the continued 
evaluation and updating of regulations and the coordination of this 
effort on an international level; (2) the use of risk analysis not only 
to establish, modify, or verify regulations but also to lend credence 
to the regulations in the public view; (3) the development of tech- 
nology to provide cost-effective and more easily used packaging 
and transportation systems; (4) the expansion of effort to provide 
accurate information to legislative and other rule-making bodies 
and to the public to aid in making rational decisions relative to 
transportation; (5) the evaluation of large-scale international transfer 
of spent fuel; and (6) the commitment to, and fabrication of, the 
large fleets of shipping systems that will soon be required to trans- 
port the growing quantities of spent fuel, nuclear waste, and other 
radioactive materials. 


0510 Marketing And Economics 


5811 (CONF-801230—1) Cost and availability of nucle- 
ar fuel in the 1980's. Kelly, M.J.; Baldwin, J.S.; Martin, S.C. 
(Nuclear Regulatory Commission, Washington, DC (USA). 
Office of Nuclear Material Safety and Safeguards). 1980. 
Contract W-7405-ENG-26. 1lp. NTIS, PC A02/MF AOl1. 

From National Estimating Society conference on energy 
economics of the 80's; Huntsville, AL, USA (8 Dec 1980). 

Due to the decrease in expected nuclear reactor capacity 
growth, all portions of the fuel cycle can fulfill reactor needs 
throughout the 1980’s with no expansion required except for fuel 
fabrication, where such expansion is already in the permit and regu- 
latory system. As a result, fuel cycle costs should not increase 
faster than the rate of inflation with the possible exception of en- 
richment costs. It is likely that uranium will remain very competi- 
tive with coal as a fuel on a dollars per million Btu basis. However, 
increasing capital costs for reactors may change this scenario. It is 
unlikely that any new reactor orders will be placed before the mid 
1980's as forecast by Electrical World owing to a directive by Con- 
gress to the Nuclear Regulatory Commission to rewrite the Code 
of Federal Regulations, Parts 50, 51 and 100 to better define siting 
regulations. 
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5812 (AECL—6186(Rev.1)) Radioactive waste manage- 
ment in Canada. A bibliography of published literature. 
Hawley, N.J. (Atomic Energy of Canada Ltd., Pinawa, 
Manitoba. Whiteshell Nuclear Research Establishment). Sep 
1979. 29p. NTIS (US Sales Only), PC A03/MF AOl1. 

Reports and other Canadian literature on radioactive waste 
processing and disposal covering the period 1953-1979 are listed. A 
selected list of international conferences relating to waste manage- 
ment (1959-1979) is attached. 


5213 (ANL—79-109) Chemical Engineering Division 
fuel cycle programs. Quarterly progress report, July-Septem- 
ber 1979. Steindler, M.J.; Couture, R.A.; Flynn, K.F.; Jar- 
dine, L.J.; Mecham, W.J.; Pelto, R.H.; Seitz, M.G.; Wil- 
liams, J. (Argonne National Lab., IL (USA)). Sep 1980. 
Contract W-31-109-ENG-38. 60p. NTIS, PC A04/MF AO1. 

In a project to identify the advantages and disadvantages of 
encapsulating solidified waste forms in a metal matrix, leach rates 
of hazardous radionuclides from various matrix mterials as a func- 
tion of temperature are being studied. Also, a methodoiogy for ana- 
lyzing particle size distributions obtained in impact-testing of brittle 
waste-form materials has been applied to the impact testing of 
Pyrex spheres and to earlier impact tests of a variety of materials. 
The transport properties of nuclear waste in geologic media are 
being studied. Porosity of basalt columns was measured by a 
method based on the elution of tritiated water. Batch tests were 
performed to determine the effect of rubidium concentration on 
cesium adsorption by limestone. An apparatus for infiltrating intact 
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rocks with high-pressure groundwater solutions was constructed. In 
work on trace-element transport in lithic material, the sorption by 
Fe,Os of iodate in concentrations of 10~* to 10-'*M and from pH 3 
to 8.7 was measured, as was the sorption of iodate by sea sedi- 
ments. 


5814 (ANL—80-61) Chemical Engineerig Division fuel 

cycle programs. Quarterly progress report, October-December 
1979. Steindler, M.J.; Bates, J.K.; Couture, R.A.; Flynn, 
K.F.; Gerding, T.J.; "Jardine, L. J; Mecham, W. J; Pelto, 
R.H.; Seitz, M.G. (Argonne National Lab., IL (USA)). Jul 
1980. Contract W-31-109-ENG-38. 42p. NTIS, PC A03/MF 
AOl. 

Efforts to characterize and develop metal matrix waste 
forms with increased resistance to dispersion were continued. 
Drop-weight tests designed to verify a brittle-material impact-frac- 
ture model were carried out using Pyrex glass. Leach-rate studies 
were continued on ANL-SYNROC samples, using the neutron acti- 
vation analysis technique. Predicted migration velocities of radio- 
cesium based on distribution coefficients determined in batch ex- 
periments with basalt and groundwater solutions were significantly 
slower than infiltration experiments. The sorption of IO,” from 
aqueous buffer solutions by FezOs; was determined. It was found 
that 10,~ is sorbed about four times as strongly as IO3~. The trans- 
port rate of cesium ions through kaolinite was found to be lower 
than calculated. One of the reasons suggested for this difference is 
the presence of iron oxide in the kaolinite. 


5815 (CONF-801124—20(Draft)) Characterization of 
nuclear waste forms by EPR spectroscopy. Boatner, L.A.; 
Abraham, M.M.; Rappaz, M. (Oak Ridge National Lab., 
TN (USA)). Oct 1980. Contract W-7405-ENG-26. 9p. 
NTIS, PC A02/MF AOl1. 

From 3. annual meeting of the Materials Research Society; 
Boston, MA, USA (17 Nov 1980). 

Single crystals of LaPO, have been grown with the addition 
of various amounts of PW-4b simulated waste, and the EPR spectra 
of Gd* in these samples have been compared with that obtained 
for a pure LaPO, single crystal. The relationship between the aver- 
age linewidth of two symmetric EPR transitions and their magnetic 
field separation for pure and PW-4b doped LaPO, crystals are 
shown quantitatively. These measurements were carried out for 
four different crystals and two different magnetic field orientations. 
Since the linewidth of each transition is proportional to its magnet- 
ic field separation from the central line, it can be concluded that 
the line broadening is inhomogeneous (i.e., the line broadening is 
due to a distribution of line positions with this distribution resulting 
from a distribution of impurities in the crystal). The sensitivity of 
Gd* linewidths to defects or strains is also under investigation as a 
means of detecting metamictization phenomena in orthophosphates. 
Mixed Ln/sub 1-x/An/sub x/PO, crystals, where Ln is a rare earth 
and An an actinide, have been grown and EPR spectra of Gd* in 
these systems are of considerable interest for detecting radiation 
damage created by a-particles or recoil of the daughter nuclei. Al- 
though the examples of the application of EPR to waste form char- 
acterization described here have emphasized studies of lanthanide 
orthophosphates, the same techniques can be applied to perovskite, 
hollandite, zirconolite, etc. single crystals or powders or to amor- 
phous materials. 


5816 (DOE/AL/10752—7) WIPP site and vicinity geo- 
logical field trip. Chaturvedi, L. (New Mexico Environmen- 
tal Improvement Agency, Santa Fe (USA)). Oct 1980. Con- 
tract AC04-78AL10752. 162p. NTIS, PC A08/MF AOl1. 

The Environmental Evaluation Group is conducting an as- 
sessment of the radiological health risks to people from the Waste 
Isolation Pilot Plant. As a part of this work, EEG is making an 
effort to improve the understanding of those geological issues con- 
cerning the WIPP site which may affect the radiological conse- 
quences of the proposed repository. One of the important geologi- 
cal issues to be resolved is the timing and the nature of the dissolu- 
tion processes which may have affected the WIPP site. EEG orga- 
nized a two-day conference of geological scientists, on January 17- 
18, 1980. On the basis of the January conference and the June field 
trip, EEG has formed the following conclusions: (1) it has not been 
clearly established that the site or the surrounding area has been at- 
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tacked by deep dissolution to render it unsuitable for the nuclear 
waste pilot repository; (2) the existence of an isolated breccia pipe 
at the site unaccompanied by a deep dissolution wedge, is a very 
remote possibility; (3) more specific information about the origin 
and the nature of the brine reservoirs is needed. An important ques- 
tion that should be resolved is whether each encounter with arte- 
sian brine represents a separate pocket or whether these occur- 
rences are interconnected; (4) Anderson has postulated a major tec- 
tonic fault or a fracture system at the Basin margin along the San 
Simon Swale; (5) the area in the northern part of the WIPP site, 
identified from geophysical and bore hole data as the disturbed 
zone, should be further investigated to cleary understand the nature 
and significance of this structural anomaly; and (6) a major draw- 
back encountered during the discussions of geological issues related 
to the WIPP site is the absence of published material that brings 
together all the known information related to a particular issue. 


5817 (EGG-WM—5295) Transuranic waste program at 
EG and G Idaho, Inc. Annual technical report. Smith, T.H.; 
Tolman, C.R. (EG and G Idaho, Inc., Idaho Falls (USA)). 
Dec 1980. Contract AC07-76I1D01570. 22p. NTIS, PC A02/ 
MF AOl. 

This document summarizes the objectives and technical 
achievements of the transuranic (TRU) waste research and develop- 
ment program conducted at EG and G Idaho, Inc., during fiscal 
year 1980. The TRU waste activities covered in this report include: 
INEL TRU Waste EIS (Environmental Impact Statement), includ- 
ing preparation of the EIS, Support Studies, and the Public Partici- 
pation Program; INEL TRU Waste Projects, including System 
Analysis, Stored Waste projects, and Buried Waste projects; and 
Waste Management Materials Studies, including Process Control 
and Durability studies. 


5818 (ENICO—1064) Leach testing of Idaho Chemical 
Processing Plant final waste forms. Schuman, R.P. (Exxon 
Nuclear Idaho Co., Inc., Idaho Falls (USA)). Oct 1980. 
Contract AC07-79ID01675. 43p. NTIS, PC A03/MF AOI1. 

A number of pellets and highly durable glasses prepared 
from nonradioactive-simulated high-level waste calcines have been 
leach tested. The leach tests are patterned on the IAEA standard 
test and the proposed Materials Characterization Center tests. Most 
tests are made with static distilled water at 25, 70, 95, 250, and 
350°C and in refluxing distilled water, Soxhlet, at 95°C. Leach 
rates are determined by analyzing the leachate by instrumental acti- 
vation analysis or spectrochemical analysis and from weight loss. 
Leaches are run on glass using cast and core drilled cylinders, 
broken pieces and coarse ground material. Sample form has a con- 
siderable effect on leach rates; solid pieces gave higher leach rates 
than ground glass when expressed in g/cm?/day. Cesium, molybde- 
num and weight loss leach rates of cast glass cylinders in distilled 
water varied from <10~7 g/cm?/day at 25°C to ~ 10~* g/cm?/day 
at 250°C. The leach rates in static distilled water at 95°C were con- 
siderably lower than those in refluxing distilled water, Soxhlet, at 
the same temperature. Even at 25°C, sodium, cesium, and molybde- 
num readily leached from the porous pellets, but the pellets showed 
no visible attack at 250°C. 


5819 (RHO-BWI—80-100) Basalt Waste Isolation Proj- 
ect. Annual report, fiscal year 1980. (Rockwell International 
Corp., Richland, WA (USA). Rockwell Hanford Oper- 
ations). Nov 1980. Contract AC06-77RL01030. 290p. NTIS, 
PC A13/MF AOl. 

During this fiscal year the information available in the fields 
of geology and hydrology of the Columbia Plateau was consoli- 
dated and two reports were issued summarizing this information. In 
addition, the information on engineered barriers was consolidated 
and a report summarizing the research to date on waste package 
development and design of borehole seals was prepared. The waste 
package studies, when combined with the hydrologic integration, 
revealed that even under extreme disruptive conditions, a reposi- 
tory in basalt with appropriately designed waste packages can serve 
as an excellent barrier for containment of radionuclides for the long 
periods of time required for waste isolation. On July 1, 1980, the 
first two heater tests at the Near-Surface Test Facility were started 
and have been successfully operated to this date. The papers on the 
Near-Surface Test Facility section of this report present the results 
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of the equipment installed and the preliminary results of the testing. 
In October 1979, the US Department of Energy selected the joint 
venture of Kaiser Engineers/Parsons Brinckerhoff Quade and 
Douglas, Inc., to be the architect-engineer to produce a conceptual 
design of a repository in basalt. During the year, this design has 
progressed and concept selection has now been completed. This 
annual report presents a summary of the highlights of the work 
completed during fiscal year 1980. It is intended to supplement and 
summarize the nearly 200 papers and reports that have been distrib- 
uted to date as a part of the Basalt Waste Isolation Project studies. 


5820 (RHO-BWI-C—58) Numerical modeling of rock 
stresses within a basaltic nuclear waste repository. Annual 
report for fiscal year 1979. Hocking, G.; St. John, C.M. 
(Dames and Moore, Burlington, MA (USA); Minnesota 
Univ., Minneapolis (USA). Dept. of Civil and Mineral Engi- 
neering). 30 Sep 1979. Contract AC06-77RL01030. 209p. 
NTIS, PC A10/MF AO1. 

The work entailed thermomechanical and fluid-flow model- 
ing in both the development of such models and in their application 
to a preconceptual repository design and the Near-Surface Test Fa- 
cility. The present numerical models available at University of Min- 
nesota and Dames and Moore are summarized. Areas in which fur- 
ther code development are required have been identified as discon- 
tinuum models, the discrete element method, and fluid-flow models. 
The applicability of the various numerical models are also de- 
scribed and their areas of application delineated. Analyses of the 
preconceptual repository layout and the Near-Surface Test Facility 
test program are presented. 


5821 (RHO-BWI-C—61) Well location and land-use 
mapping in the Columbia Plateau area. Stephan, J.; Foote, 
H.; Coburn, V. (Battelle Pacific Northwest Labs., Richland, 
WA (USA)). Oct 1979. Contract AC06-77RL01030. 159p. 
(PNL—3295). NTIS, PC A08/MF AOl1. 

Irrigation wells in a 41,000-square mile area located in Wash- 
ington and northern Oregon were the subject of this study. Ap- 
proximately 30,000 square miles of the area were mapped within 
the boundary of the Columbia Plateau, which covers some 48,200 
square miles in the states of Washington, Oregon, and Idaho. Ad- 
vanced state-of-the-art computer analysis techniques for processing 
Landsat digital multispectral data were used for mapping the area 
into ten land-use classes. Specially designed computer programs 
were used for mapping the locations of 1476 irrigation wells locat- 
ed in 13 counties. Six thematic color-encoded maps were prepared 
which show additional land-use types and relative areal distribution. 
Three maps depict the location of irrigation wells. 


5822 (RHO-BWI-ST—5) Hydrologic studies within the 
Columbia Plateau, Washington: an integration of current 
knowledge. Gephart, R.E.; Arnett, R.C.; Baca, R.G.; Leon- 
hart, L.S.; Spane, F.A. Jr. (Rockwell International Corp., 
Richland, WA (USA). Rockwell Hanford Operations). Oct 
1979. Contract AC06-77RL01030. 1537p. NTIS, PC A99/ 
MF AOl. 

Hydrologic studies are one of the principal research activi- 
ties within the Basalt Waste Isolation Project. The objective of 
these studies is to provide a clear evaluation of the hydrologic sys- 
tems present within the Columbia River basalt significant to the 
possible siting of a waste repository. This is accomplished through 
an intense data gathering program in addition to conducting 
groundwater flow and solute transport modeling under both antici- 
pated and credible hypothetical hydrologic scenarios. The hydrol- 
ogy effort is centered within the Pasco Basin located in south-cen- 
tral Washington State, particularly that portion of the basin within 
the Hanford Site. Regional hydrology studies for other portions of 
the Columbia Plateau are being carried out to assist in understand- 
ing the surface-water and groundwater flow systems existing within 
the Pasco Basin. The major questions being addressed in all of the 
above studies focus upon important repository considerations relat- 
ed to groundwater flow paths, groundwater velocities, and solute 
concentrations and travel times. This report summarizes the data 
obtained and interpretations made to date regarding the hydrology 
of the Pasco Basin. The text of this report is divided into four 
chapters. Chapter I describes the purpose and scope of the hydrol- 
ogy program. Chapter II discusses the regional studies. Chapter III 
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discusses the Pasco Basin hydrology, and Chapter IV gives a status 
report of the numerical modeling activities. 


5823 (RHO-CD—772) Commercial waste and spent fuel 
packaging program. Package design criteria. (Rockwell Inter- 
national Corp., Canoga Park, CA (USA). Energy Systems 
Group). Aug 1979. Contract AC06-77RL01030. 44p. NTIS, 
PC A03 AOl. 

A preliminary set of package design guidelines is presented 
which should represent a useful starting point for establishing a 
system mutually acceptable to all people in the waste management 
system. Among the design parameters covered are package weight, 
dimensions, overpack, design life, internal pressure, design basis ac- 
cident, leach rate, criticality, heat flux, surface dose rate, decon- 
tamination, licensability, and labeling. (DLC) 


5824 (RHO-LD—80-101-D) Long-term high-level de- 
fense waste technology. Progress report, July-September 
1980. (Rockwell International Corp., Richland, WA (USA). 
Rockwell Hanford Operations). Nov 1980. Contract AC06- 
77RL01030. 36p. NTIS, PC A03/MF AOl1. 

Progress this period included studies of environmental as- 
pects, retrieval of waste from underground tanks, ozonation of 
liquid waste, processing of Hanford HLW for fixation, Sr sorption 
by titanate, equipment development, etc. (DLC) 


5825 (RHO-LD—123) Granulometric analysis of sedi- 
ments con transuranic radionuclides. Smith, R.M.; Ad- 
diton, M.K. (Rockwell International Corp., Canoga Park, 
CA (USA). Energy Systems Group). Nov 1980. Contract 
AC06-77RL01030. 20p. NTIS, PC A02/MF AO01. 

A dry sieving technique using a sonic sifter was selected for 
the granulometric analysis of sediment samples containing radionu- 
clide contamination. A sieve facility was established in the 234-5Z 
building for this purpose. Fifty-two contaminated sediment samples 
from the 216-Z-1A crib were sieved in the facility at a rate of two 
to four samples per day with no major problems. A comparison of 
particle size and radionuclide concentration indicated that there is 
no obvious benefit to particle size separation as a means of sediment 
decontamination, though an economic analysis will have to be con- 
ducted before a final decision can be made. 


5826 (RHO-LD—124) Laboratory studies of complexed 
waste slurry volume growth in Tank 241-SY-101. Delegard, 
C. (Rockwell International Corp., Richland, WA (USA). 
Rockwell Hanford Operations). Dec 1980. Contract AC06- 
77RL01030. 25p. NTIS, PC A02/MF AOl1. 

The growth of waste volume in complexant laden Hanford 
waste slurry was found to be due to gas generation caused by the 
oxidative degradation of the complexant HEDTA. The complexant 
EDTA was found to be stable in this slurry. The degradation pro- 
ceeds according to first order kinetics in both NaAlO, and 
HEDTA concentration and requires nitrate and/or nitrite to pro- 
ceed. The dependence of reaction rate on NaOH concentration 
goes through a maximum implying the formation of an aluminum- 
HEDTA-hydroxide intermediate reactive species. The reaction 
products are an unidentified complexant and several gas species; 
principally Nz, N2O and He. At 120°C HEDTA has a half-life of ~ 
100 hours in simulated Tank 101-SY slurry. The reaction shows an 
Arrhenius dependence of reaction rate on temperature at 60 to 
120°C. Aarrhenius activation energy is 24.5 kcal/mole. 


5827 (RHO-LD—141) Technical aspects of long-term 
management alternatives for high-level defense waste at the 
Hanford site. (Rockwell International Corp., Richland, WA 
(USA). Energy Systems Group). 1980. Contract AC06- 
77RL01030. 389p. NTIS, PC Al7/MF AOl1. 

This report provides information on technical aspects of nine 
alternative methods for long-term management of the radioactive 
high-level waste at the Hanford Site. The general alternatives, each 
including provisions for both in-tank and encapsulated wastes, 
range from continuing present action (storing the waste near the 
surface of the ground) to retrieving the waste and disposing of it 
deep underground in a mined geologic repository. Topics discussed 
are: description of Hanford high-level defense waste; descriptions of 
specific alternatives; modular process descriptions; cost estimates 
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and resource requirements; and effluents and wastes. The report in- 
cludes figures, appendices, numerous tables, an introduction and a 
summary. 


5828 (RHO-LD—142) Status of tank assessment studies 
for continued in-tank storage of Hanford high-level defense 
waste. DeFigh-Price, C.; Mercier, P.F. (Rockwell Interna- 
tional Corp., Richland, WA (USA). Rockwell Hanford Op- 
erations). Oct 1980. Contract AC06-77RL01030. 52p. NTIS, 
PC A04/MF AOl1. 

This report provides technical information on the status of 
an ongoing evaluation of underground waste tanks for continued 
storage of high-level radioactive waste at the Hanford Site. The ini- 
tial status report was issued in September 1978. The data are gener- 
ic to all of the underground, reinforced-concrete, single-shell waste 
storage tanks at Hanford and includes study results, evaluation 
methods and recommended storage improvements. An ongoing 
study assessment and classification of the waste tanks on a tank-by- 
tank basis for continued service is to be completed and reported in 
FY 1983. The data presented here have been examined in consider- 
ation of the conclusion stated in the initial report that the single- 
shell tanks will be serviceable for the storage of salt-cake waste for 
decades under currently established operating temperature and load 
limits. No change in that conclusion was indicated by the new data. 
Elevated temperatures continue to be the dominant factor in reduc- 
ing concrete strength. While this could adversely affect the tank 
domes, causing sag and possible structural failure, results of elevat- 
ed-temperature laboratory tests show that temperatures within the 
waste management standards have little effect on elastic and 
strength properties of concrete. A tank integrity evaluation plan 
was formulated based on sampling the concrete in a tank haunch, 
wall, and footing. A study of nondestructive methods for long-term 
surveillance of the tanks is being prepared for incorporation into 
the plan. 


5829 (RHO-LD—144) Fissile analysis of Hanford waste 
using Californium Miultiplier/Delayed Neutron Counter 
system. Shah, K.R. (Rockwell International Corp., Rich- 


land, WA (USA). Rockwell Hanford Operations). Oct 1980. 
Contract AC06-77RL01030. 33p. NTIS, PC A03/MF AOl1. 

Measurement of low-level (10 ng/g or lower) fissile material 
(mainly plutonium) in Hanford waste and process samples is becom- 
ing increasingly important. A system has been designed consisting 
of a Californium Multiplier (CFX) and a Delayed Neutron Counter 
(DNC) to characterize these samples. This report describes hard- 
ware and analytical capability of the CFX/DNC system. 


5830 Inventory (1962-1978) and projections (to 2000) of 
shallow land burial of radioactive wastes at commercial sites: 
an update. Holcomb, W.F. Nuclear Safety (A Bimonthly 
Technical Progress Review) (U.S.); 21: No. 3, 380-388(May 
1980). 

The US Environmental Protection Agency (EPA) has 
worked with the six states having commercial shallow land burial 
facilities for other-than-high-level radioactive wastes to provide in- 
ventories of the types and quantities of wastes buried at these sites. 
Compilations and interpretations of the inventories are presented in 
tables and figures. The EPA has p:oposed an equation to estimate 
the volume of waste generated from the total fuel cycle as a func- 
tion of installed generating capacity. Non-fuel-cycle wastes are also 
estimated. Three of the six commercial burial sites have closed. Be- 
cause of the recent projections of power-generating capacity and 
waste-geneation rate and the proposed burial limitations, the pro- 
jected cumulative volume of waste generated indicates that the 
burial capacity may be inadequate by the mid-1980s. 


5831 Size reduction and waste packaging of plutonium- 
contaminated glove boxes. Fox, W.E.; Allen, J.D.; Briesmeis- 
ter, A.C.; Ricketts, R.L. (Los Alamos Scientific Lab., NM). 
Conference on Remote Systems Technology, Proceedings 
(U.S.); 26: 155-159(1978). (CONF-7811120—). 

From 26. remote systems technology conference; Washing- 
ton, DC, USA (12 Nov 1978). 

A facility is being built at the Los Alamos Scientific Labora- 
tory to reduce and package waste for 20-y retrievable storage. This 
waste is in the form of 488 m (1600 ft) of plutonium-contaminated 
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glove boxes. The facility will incorporate a stainless-steel enclosure, 
along with remote handling equipment, to obtain an estimated 4:1 
volume reduction of the waste. 


5832 Remote design criteria and philosophy of the new 
waste calcining facility. Bingham, G.E.; Wheeler, B.R. 
(Allied Chemical Corp., Idaho Falls, ID). Conference on 
Remote Systems Technology, Proceedings (U.S.); 26: 223- 
229(1978). (CONF-7811120—). 

From 26. remote systems technology conference; Washing- 
ton, DC, USA (12 Nov 1978). 

A New Waste Calcining Facility is being built at the Idaho 
Chemical Processing Plant (ICPP) to replace the existing Waste 
Calcining Facility that was built to demonstrate fluidized-bed solidi- 
fication of highly radioactive liquid wastes. The new facility will 
include significant remote features and provisions for effecting 
major reductions in the annual personnel radiation exposures being 
experienced at the ICPP. Past chemical processing plant equipment 
failure histories and personnel radiation exposure histories are de- 
scribed along with corrective actions being taken in the new facili- 
ty to reduce exposures and the anticipated results of those actions. 


5833 New waste calcining facility maintenance features 
and capabilities. Smith, R.R.; Bingham, G.E. (Allied Chemi- 
cal Corp., Idaho Falls, ID). Conference on Remote Systems 
Technology, Proceedings (U.S.); 26: 230-235(1978). (CONF- 
7811120—). 

From 26. remote systems technology conference; Washing- 
ton, DC, USA (12 Nov 1978). 

A New Waste Calcining Facility is being built at the Idaho 
Chemical Processing Plant to replace the existing Waste Calcining 
Facility that was built to demonstrate fluidized-bed solidification of 
highly radioactive liquid wastes. The facility is being designed to 
provide a higher waste throughput, more corrosion-resistant materi- 
als of construction, more effective cleanup of effluent streams, and 
extensive remote maintenance and equipment replacement capabili- 
ty. The facility will also contain extensive decontamination capabili- 
ty should contact maintenance become necessary. The facility is 
presently in construction and is scheduled for hot operation in 1980. 


5834 Design, fabrication, and mockup testing in the 
remote maintenance development facility. Carter, J.A.; 
Jacobs, R.T.; Bingham, G.E. (Allied Chemical Corp., Idaho 
Falls, ID). Conference on Remote Systems Technology, Pro- 
ceedings (U.S.); 26: 236-240(1978). (CONF-7811120—). 

From 26. remote systems technology conference; Washing- 
ton, DC, USA (12 Nov 1978). 

The Remote Maintenance Development Facility at the 
Idaho National Engineering Laboratory was installed and used ex- 
tensively for full-scale development, mockup, and testing of remote 
maintenance requirements for the New Waste Calcining Facility 
(NWCF). By performing remote handling tests, the NWCF han- 
dling concepts, techniques, and remote capabilities were proven 
workable prior to construction. A description of the RMDF and its 
purpose, functions, and handling capabilities as they were used in 
support of the NWCF is presented. 


5835 Remote process connectors for the new waste cal- 
cining facility. Jacobs, R.T.; Carter, J.A.; Hohback, A.C. 
(Allied Chemical Corp., Idaho Falls, ID). Conference on 
Remote Systems Technology, Proceedings (U.S.); 26: 241- 
249(1978). (CONF-7811120—). 

From 26. remote systems technology conference; Washing- 
ton, DC, USA (12 Nov 1978). 

The remote process connectors developed, used, and tested 
at the Remote Maintenance Development Facility are described. 
These connectors, including the three-bolt kinematic-graphite 
flange and watertight electrical connectors, are assembled on 
master jigs (holding-welding fixture) to form interchangeable pump 
and valve loop assemblies. These assemblies, with their guide-in 
platforms, make possible a method of performing remote mainte- 
nance at the New Waste Calcining Facility which is a departure 
from methods that until now have been the standard of the indus- 
try. 
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5836 Remotely replaceable and testable off-gas filter 
system for the new waste calcining facility. May, K.W.; Loo, 
H.H. (Allied Chemical Corp., Idaho Falls, ID). Conference 
on Remote Systems T. echnology, Proceedings (U.S.); 26: 250- 
254(1978). (CONF-7811120—). 

From 26. remote systems technology conference; Washing- 
ton, DC, USA (12 Nov 1978). 

The process off-gas filter system designed for use in the New 
Waste Calcining Facility (NWCF) requires remote filter removal, 
replacement, and in-place DOP testing. A series of full-scale 
mockup tests, modifications, and retesting at the Remote Mainte- 
nance Development Facility resulted in a system in which a com- 
mercial high-efficiency particulate air filter can be installed, tested 
for leaks, operated, and removed from a sealed filter housing using 
remote handling methods. The development, testing, and results of 
this effort are described. 


5837 Remotely replaceable fuel and feed nozzles for the 
new waste calcining facility calciner vessel. Fletcher, R.D.; 
Carter, J.A.; May, K.W. (Allied Chemical Co Idaho 
Falls, ID). Conference on Remote Systems Tosiadiaon 
ceedings (U.S.); 26: 255-259(1978). (CONF-7811 120) 

From 26. remote systems technology conference; Washing- 
ton, DC, USA (12 Nov 1978). 

The development and testing of remotely replaceable fuel 
and feed nozzles for calcination of liquid radioactive wastes in the 
calciner vessel of the New Waste Calcining Facility being built at 
the Idaho National Engineering Laboratory is described. A com- 
plete fuel nozzle assembly was fabricated and tested at the Remote 
Maintenance Development Facility to evolve design refinements, 
identify required support equipment, and develop handling tech- 
niques. The design also provided for remote replacement of the 
nozzle support carriage and adjacent feed and fuel pipe loops using 
two pairs of master-slave manipulators. 


5838 Integrated remote process sampling system for the 
new waste calcining facility. Jacobson, M.E.; Loo, H.H. 
(Allied Chemical Corp., Idaho Falls, ID). Conference on 
Remote Systems Technology, Proceedings (U.S.); 26: 260- 
268(1978). (CONF-7811120—). 

From 26. remote systems technology conference; Washing- 
ton, DC, USA (12 Nov 1978). 

Increased emphasis on lowering personnel radiation expo- 
sures to as low as reasonably achievable and on containment of ra- 
dioactive materials influenced a special emphasis on remotely oper- 
ated sampling systems for the New Waste Calcining Facility 
(NWCF). Work done by Allied Chemical Corporation in designing 
and testing remote solid, liquid, and gas sampling systems for the 
NWCF is described. Work also included a transfer system for trans- 
ferring samples to an analytical facility. Remote maintenance capa- 
bilities were designed into the system so that any failure-prone 
component or subassembly could be remotely removed and re- 
placed. 


5839 New waste calcining facility/Idaho Chemical Proc- 
essing Plant remote decontamination facility. Cole, C.M.; 
Smith, R.R. (Allied Chemical Corp., Idaho Falls, ID). Con- 
ference on Remote Systems Technology, Proceedings (U.S.); 26: 
269-273(1978). (CONF-7811120—). 

From 26. remote systems technology conference; Washing- 
ton, DC, USA (i2 Nov 1978). 

The design features, equipment, and facilities incorporated in 
the decontamination area of the New Waste Calcining Facility 
being constructed at the Idaho National Engineering Laboratory 
(INEL) are described. Special emphasis is centered on those items 
that will provide the capability to remotely transfer, handle, disas- 
semble, and decontaminate equipment and components from the 
New Waste Calcining Process Area or other INEL facility. 


5840 Experimental joule-heated ceramic melter for con- 
verting radioactive waste to glass. Chismar, P.H. (E.I. du 
Pont de Nemours and Co., Aiken, SC). Conference on 
Remote Systems Technology, Proceedings (U.S.); 26: 408- 
412(1978). (CONF-7811120—). 

From 26. remote systems technology conference; Washing- 
ton, DC, USA (12 Nov 1978). 


05 NUCLEAR FUELS 
0530 Environmental Aspects 


A small electric melter was developed to implement studies 
for converting radioactive waste to glass at the Savannah River 
Laboratory (SRL). The ceramic-lined, joule-heated melter has been 
in operation for ten months. During this period, simulated high- 
level waste, calcined materials, and frit were processed at rates of 2 
to 15 g/min. The melt chamber is 7.6 cm wide, 22.9 cm long, and 
7.6 cm deep. The total power consumption is 3.5 kVa when the 
glass processing temperature is 1150°C. A similar unit will be in 
operation in FY 1979 in the SRL high-level cells. 


Hot cell facility and equipment for tests of the 
Hanford radionuclide removal process. Hammitt, A.P.; 
Schulz, W.W. (Rockwell Hanford Operations, Richland, 
WA). Conference on Remote Systems Technology, Proceedings 
(U.S.); 26: 413-429(1978). (CONF-7811120—). 

From 26. remote systems technology conference; Washing- 
ton, DC, USA (12 Nov 1978). 

Bench-scale tests of ion exchange, precipitation, and other 
separation processes for removal of '°’Cs, ®Sr, actinides, and var- 
ious other radionuclides from the water-soluble portion of the Han- 
ford defense wastes have been successfully completed. This paper 
describes the hot cell and associated equipment to be used in fur- 
ther, scaled-up development and demonstration of the Hanford ra- 
dionuclide removal process. 


0530 Environmental Aspects 


REFER ALSO TO CITATION(S) 5817, 5821, 6474, 6661 


5842 (CONF-801206—4) Some deficiencies in analyzing 
leachates and reporting results. Sill, C'W. (EG and G Idaho, 
Inc., Idaho Falls (USA)). 1980. Contract AC07-761D01570. 
32p. NTIS, PC A03/MF AOl1. 

From ORNL conference on the leachability of radioactive 


solids; Gatinburg, TN, USA (9 Dec 1980). 
Determination of the leachability of elements from various 


radioactive waste forms for long-term retention requires chemical 
analysis of both the leachate and waste form. Neither the precision 
of the leaching procedure nor the accuracy of the results can be 
determined unambiguously if gross uncertainties exist. It should be 
demonstrated beforehand that all participating laboratories can 
obtain the same analytical result within some stated uncertainty. 
Special precautions must be taken to ensure that all material 
leached from the waste form is recovered from the leaching con- 
tainer and that all refractory particles are dissolved completely 
before analysis is begun. The actual results obtained should be re- 
ported, including negative signs if present, avoiding all subjective 
and quantitatively nondescriptive statements such as nil, none, not 
detected, etc. Each result must be accompanied by an estimate of 
its uncertainty. Problems involved in interlaboratory comparisons 
are discussed. 


5843 (DOE/AL/10752—3) Radiological health review 
of the Draft Environmental Impact Statement (DOE/EIS- 
0026-D) Waste Isolation Pilot Plant, US Department of 
Energy. Report EEG-3. Neill, R.H.; Channell, J.K.; Wofsy, 
C.; Greenfield, M.A. (eds.). (New Mexico Health and Envi- 
ronment Dept., Santa Fe (USA). Environmental Improve- 
ment Div.). Aug 1979. Contract AC04-78AL10752. 219p. 
NTIS, PC A10/MF AO1. 

This review of radiological health considerations contains a 
number of concerns, questions and recommendations that should be 
addressed by the Department of Energy in the final Environmental 
Impact Statement (EIS) for the Waste Isolation Pilot Plant (WIPP). 
Using the assumptions contained in the Draft Environmental 
Impact Statement (DEIS), the Environmental Evaluation Group 
(EEG) calculated a number of radiation doses and the results were 
found to be in general agreement with those presented in the DEIS. 
The doses resulting from the operational and long-range releases 
from WIPP to the general population are no more than a fraction 
of existing radiation doses to the public. However, there are a 
number of technical considerations in the assessment of radiation 
exposure that were not adequately evaluated in the DEIS. They are 
discussed in this review. A number of additional dosage estimates 
have been identified that need to be calculated by both DOE and 
EEG. As the DEIS did not contain estimates of the amounts of ra- 





dioactivity to be permanently located in the repository, it was nec- 
essary to calculate these amounts. Health effects, transportation, 
waste acceptance criteria, site evaluation, site selection criteria, 
operational exposure, the experimental waste program, long term 
radiation releases, retrievability, and decommissioning are the cate- 
gories of the DEIS which were evaluated. (DMC) 


5844 (PNL—3528) Status report on SIRS: sorption in- 
formation retrieval system. Hostetler, D.D.; Serne, R.J.; 
Baldwin, A.J.; Petrie, G.M. (Battelle Pacific Northwest 
Labs., Richland, WA (USA)). Nov 1980. Contract AC06- 
76RLO1830. 77p. NTIS, PC AO5/MF AO1. 

Two major uses were identified for the Sorption Information 
Retrieval System: (1) to aid geochemists in the elucidation of sorp- 
tion mechanisms; and (2) to aid safety assessment modelers in selec- 
tion of Kds for any given scenerio. Other benefits such as provid- 
ing an auditable vehicle for the Kd selection were also discussed. 


5845 (RHO-LD—140) Environmental aspects of long- 
term management alternatives for high-level defense waste at 
the Hanford site. Hayward, W.M.; Jensen, R.J. (comp.). 
(Rockwell International Corp., Richland, WA (USA). 
Energy Systems Group). Oct 1980. Contract AC06- 
77RL01030. 220p. NTIS, PC A10/MF AO1. 

This report provides detailed background information in sup- 
port of a broader document titled Technical Status Report on Envi- 
ronmental Aspects of Long-Term Management of High-Level De- 
fense Waste at the Hanford Site, which provides information on 
possible alternatives for disposal of high-level in-tank and encapsu- 
lated wastes derived from the national defense program at Hanford. 
This report is one of two background reports that support that doc- 
ument, and focuses on the environmental aspects of those alterna- 
tives. A long-term HLW management program is being conducted 
to assess the various alternatives for the disposal of these wastes 
and to develop the technology necessary to implement the alterna- 
tive selected. This report describes the status of preliminary envi- 
ronmental evaluations of the alternatives considered to date. The 
following topics are covered: human radiological health effects; 
nonradiological occupational health effects; routine population radi- 
ological dose; population dose from operating accidents; radiologi- 
cal consequences from loss of institutional control and post-disposal 
events; resource availability of cement, chromium, copper, lead, 
nickel, nitric acid, petroleum, and electricity; societal effects; and 
ecological effects. Figures and numerous tables are presented. 


0540 Health And Safety 


5846 (DP—1558) Potential safety-related incidents with 
possible applicability to a nuclear fuel reprocessing plant. 
Perkins, W.C.; Durant, W.S.; Dexter, A.H. (Du Pont de 
Nemours (E.I.) and Co., Aiken, SC (USA). Savannah River 
Lab.). Dec 1980. Contract AC09-76SR00001. 304p. NTIS, 
PC Al4/MF AOl. 

The occurrence of certain potential events in nuclear fuel re- 
processing plants could lead to significant consequences involving 
risk to operating personnel or to the general public. This document 
is a compilation of such potential initiating events in nuclear fuel 
reprocessing plants. Possible general incidents and incidents specific 
to key operations in fuel reprocessing are considered, including pos- 
sible causes, consequences, and safety features designed to prevent, 
detect, or mitigate such incidents. 


5847 (ORNL/TM—6495) Comparison of the COMRA- 
DEX-IV and AIRDOS-EPA methodologies for estimating the 
radiation dose to man from radionuclide releases to the at- 
mosphere. Miller, C.W.; Hoffman, F.O.; Dunning, D.E. Jr. 
(Oak Ridge National Lab., TN (USA)). Jan 1981. Contract 
W-7405-ENG-26. 42p. NTIS, PC A03/MF AOl1. 

This report presents a comparison between two computer- 
ized methodologies for estimating the radiation dose to man from 
radionuclide releases to the atmosphere. The COMRADEX-IV 
code was designed to provide a means of assessing potential radio- 
logical consequences from postulated power reactor accidents. The 
AIRDOS-EPA code was developed primarily to assess routine ra- 
dionuclide releases from nuclear facilities. Although a number of 
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different calculations are performed by these codes, three calcula- 
tions are in common - atmospheric dispersion, estimation of internal 
dose from inhalation, and estimation of external dose from immer- 
sion in air containing gamma emitting radionuclides. The models 
used in these calculations were examined and found, in general, to 
be the same. Most differences in the doses calculated by the two 
codes are due to differences in values chosen for input parameters 
and not due to model differences. A sample problem is presented 
for illustration. 


5848 (PNL—3601) Estimated airborne release of pluto- 
nium from the 102 Building at the General Electric Vallecitos 
Nuclear Center, Vallecitos, California, as a result of postulat- 
ed damage from severe wind and earthquake hazard. Mi- 
shima, J.; Ayer, J.E.; Hays, I.D. (Battelle Pacific Northwest 
Labs., Richland, WA (USA)). Dec 1980. Contract AC06- 
76RL01830. 53p. NTIS, PC A04/MF AOl1. 

This report estimates the potential airborne releases of pluto- 
nium as a consequence of various severities of earthquake and wind 
hazard postulated for the 102 Building at the General Electric Val- 
lecitos Nuclear Center in California. The releases are based on 
damage scenarios developed by other specialists. The hazard severi- 
ties presented range up to a nominal velocity of 230 mph for wind 
hazard and are in excess of 0.8 g linear acceleration for earth- 
quakes. The consequences of thrust faulting are considered. The ap- 
proaches and factors used to estimate the releases are discussed. Re- 
lease estimates range from 0.003 to 3 g Pu. 


0550 Regulations 


REFER ALSO TO CITATION(S) 5810 


5849 Nuclear proliferation and nuclear power: a review 
of the NASAP and INFCE studies. Spiewak, I. (Oak Ridge 
National Lab., TN); Barkenbus, J.N. Nuclear Safety (A Bi- 
monthly Technical Progress Review) (U.S.); 21: No. 6, 691- 
702(Nov 1980). 

This article summarizes the work of the recently completed 
nonproliferation Alternative Systems Assessment Program 
(NASAP) and the International-Nuclear Fuel-Cycle Evaluation 
(INFCE). The methodology used in proliferation assessment is out- 
lined, and the results of the evaluation of alternative cycles are pre- 
sented. Uranium resource constraints are analyzed both in a US and 
a world context, since resource constraints are the main driving 
force propelling nations toward adoption of less proliferation-resis- 
tant fuel cycles. Other institutional factors are briefly summarized, 
as are implications for nuclear research and development. The 
major differences in outlook between NASAP and INFCE are pre- 
sented. 


5850 (LA—8584-MS) Radiation detectors as surveil- 
lance monitors for IAEA safeguards. Fehlau, P.E.; Dowdy, 
E.J. (Los Alamos Scientific Lab., NM (USA)). Oct 1980. 
Contract W-7405-ENG-36. 3l1p. NTIS, PC A03/MF AOl1. 

Radiation detectors used for personnel dosimetry are exam- 
ined for use under IAEA Safeguards as monitors to confirm the 
passage or nonpassage (YES/NO) of plutonium-bearing nuclear ma- 
terial at barrier penetrations declared closed. In this application 
where backgrounds are ill defined, no advantage is found for a par- 
ticular detector type because of intrinsic efficiency. Secondary con- 
siderations such as complexity, ease of tamper-proofing, and ease of 
readout are used to recommend specific detector types for routine 
monitoring and for data-base measurements. Recommendations are 
made for applications, data acquisition, and instrument develop- 
ment. 


5851 Operational aspects of the New Brunswick Labora- 
tory plutonium analytical chemistry facility. Jierree, C.C. 
(Dept. of Energy, Argonne, IL). Conference on Remote Sys- 
tems Technology, Proceedings (U.S.); 26: 435-438(1978). 
(CONF-7811120—). 

From 26. remote systems technology conference; Washing- 
ton, DC, USA (12 Nov 1978). 

All of the training, preventive maintenance, and personnel 
protective measures have helped NBL demonstrate that a wide va- 
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riety of plutonium chemistry and support operations can be per- 
formed safely and efficiently in open as well as closed glove boxes 
in a properly designed and operated facility. 


08 HYDROGEN 
0808 Properties 


REFER ALSO TO CITATION(S) 6259 


5852 Sulfur in flames. Muller, C.H. III; 
Schofield, K.; Steinberg, M.; Broida, H.P. (Univ. of Califor- 
nia, Santa Barbara). Contract E(04-3)-0034 PA-243. pp 867- 
879 of Seventeenth symposium (international) on combus- 
tion. Pittsburgh, PA; Combustion Institute (1979). 

From 17. symposium on combustion; Leeds, UK (20 Aug 
1978). 

Quantitative laser fluorescence measurements of the concen- 
trations of SH, S:, SO, SO. and OH have been made in the post 
flame gases of a series of 10 atmospheric pressure, stoichiometric 
and fuel-rich H2/O2/N2 flames, containing 0, 0.25, 0.5 or 1% mole 
fraction of sulfur as H2S. The present discussion characterizes the 
chemistry of sulfur in the fuel-rich flames and also validates this flu- 
orescence monitoring technique. A kinetic rate analysis of all the 
possible interactions has established that the sulfur chemistry is con- 
trolled by 8 fast bimolecular radical reactions. S, S:, SH, HeS, SO 
and SO, are all coupled by fast reactions and it is only a result of 
the imposition of the non-equilibrated H2/O2 flame chemistry that 
controls their relative proportions. Termolecular reactions, other 
than providing a catalytic means for recombining excess H and OH 
concentrations are insignificant. The establishment of the equilibra- 
tion of the reaction H + SO2 = SO + OH provides a new method 
whereby fluorescence measurements of OH along with SO and SO, 
can be used to determine both H and Hz concentrations in stoichio- 
metric flames containing sulfur. This study constitutes the first sys- 
tematic application of quantitative laser fluorescence measurements 
to a study of chemistry in a series of flames of varying composition 
and temperature. It demonstrates an important and powerful new 
method of great sensitivity and non-perturbing nature for the de- 
tailed study of combustion processes. 


09 OTHER SYNTHETIC AND NATURAL 
FUELS 


0901 Hydrocarbon Fuels 


5853 (DOE/ET/20041—T1) Application of SGFM tech- 
nology to alternate feedstocks. Phase III. Beck, S.R.; 
Bartsch, R.A.; Mann, U.; Hightower, J.A. (Texas Tech 
Univ., Lubbock (USA)). 1980. Contract AS04-76ET20041. 
95p. NTIS, PC A05/MF AO1. 

The Synthesis Gas From Manure (SGFM) pilot plant was 
constructed at Texas Tech University to evaluate the gasification of 
cattle feedlot manure. A study of gas yield and composition as a 
function of operating conditions was performed. This report pre- 
sents the results of a comparison of feedstocks other than manure in 
the pilot plant. Oak sawdust was the superior feedstock tested in 
terms of both gas yield and operability. Corn stover and mesquite 
were comparable and presented some handling problems. Cotton 
gin trash was unacceptable due to low-temperature ash fusion in the 
reactor. The gas yield from oak sawdust varied from 0.8 to 1.7 1/ 
gm DAF feed at average temperatures of 650 to 770°C. The gas 
contained approximately 15% hydrogen and 40% carbon monoxide 
by volume. It also contained 5 to 8% methane and 2 to 5% ethyl- 
ene. All of these results were obtained using steam and air as the 
gasifying medium. 


5854 (NE—1980-1) Methanol as a fuel: economic conse- 
quences. Johansson, P.O. (Naemnden foer 
Energiproduktionsforskning, Stockholm (Sweden)). 1980. 
Tlp. (In Swedish). NTIS (US Sales Only), PC A04/MF 
AOl. 


09 OTHER SYNTHETIC AND NATURAL FUELS 
0901 Hydrocarbon Fuels 


5855 Correlation of cyclohexene reactions on platinum 
crystal surfaces over a ten-order-of-magnitude pressure range. 
Variations of structure sensitivity, rates, and reaction prob- 
abilities. Davis, S.M.; Somorjai, G.A. (Univ. of California, 
Berkeley). Contract W-7405-ENG-48. Journal of Catalysis 
(U.S.); 65: No. 1, 78-83(Sep 1980). 

The hydrogenation and dehydrogenation of cyclohexene 
have been studied in the pressure range 10~7 to 10? Torr. The reac- 
tion of cyclohexene in excess hydrogen over the Pt(223) stepped 
platinum crystal surface at 25 to 150°C predominantly produces 
benzene at low pressures (~ 10-7’ Torr) and cyclohexane at high 
pressures (~ 10? Torr). While the low-pressure reactions are struc- 
ture sensitive and proceed on the clean metal surface, the high-pres- 
sure reaction is apparently structure insensitive due to the continu- 
ous presence of a near monolayer of carbonaceous species. Widely 
differing coverages of reactive, weakly adsorbed hydrogen influ- 
ence the reversal in selectivity between high and low pressures. 
The reaction probabilities decrease markedly with increasing pres- 
sure. 


5856 ESCA study of rhodium(III)-exchanged zeolite 
catalysts. Kuznicki, S.M.; Eyring, E.M. (Univ. of Utah, Salt 
Lake City). Journal of Catalysis (U.S.); 65: No. 1, 227- 
230(Sep 1980). 

Samples of both the often investigated rhodium(III)-zeolite 
Y and the seldom investigated rhodium(IiI)-zeolite A were pre- 
pared and studied by techniques of electron spectroscopy for 
chemical analysis (ESCA) both in the originally exchanged condi- 
tion and after activation to the state in which they would be em- 
ployed in a catalytic capacity. The ESCA data agree with previ- 
ously reported ESR data which indicated that Rh(III) may be ther- 
mally reduced to Rh metal in the zeolite Y lattice, and that this re- 
duction takes place under much milder conditions than comparable 
reduction of any other metal previously reported. Contrarily, the 
ESCA data indicated that Rh(III) was not reduced on the zeolite 
A, and this lack of reduction may be the explanation for the poor 
catalytic effect of Rh(III) supported on zeolite A. It is postulated 
that the metallic Rh produced by the activation of Rh(III)-ex- 
changed zeolite Y and not the Rh(III) species is the true catalytic 
species in the so-called Rh(III)-zeolite catalysts. (BLM) 


5857 Process of catalytic methanation. Friedrich, H. 
G.; Kennedy, J. V. (to N L Industries Inc). US Patent 
4,217,295. 12 Aug 1980. Filed date 18 Jul 1977. vp. 

Methanation of carbon oxides such as carbon monoxide and 
carbon dioxide with hydrogen to produce methane is carried out 
with the aid of a heated catalyst which is the calcination product of 
a serpentine containing nickel and optionally magnesium and other 
elements together with silicon in the essentially laminar nickel ser- 
pentine. The catalysts exhibit good conversion at relatively low 
temperatures, are relatively insensitive to high temperature excur- 
sions, and have an extended life. 


5858 Sintering of a silica-supported nickel catalyst. 
Kuo, H.K.; Ganesan, P.; De Angelis, R.J. (Univ. of Ken- 
tucky, Lexington). Journal of Catalysis (U.S.); 64: No. 2, 
303-319(Aug 1980). 

Changes in the average particle size and particle size distri- 
bution (PSD) were monitored during sintering of a silica-supported 
nickel catalyst. Sintering was carried out in nitrogen and hydrogen 
atmospheres from 500 to 800°C for times varying from 1 to 100 hr. 
The particle size distribution functions (PSDs) determined both by 
x-ray single profile analysis and transmission electron microscopy 
were in excellent agreement. The sintering process was found to 
occur very rapidly initially and then proceeded more slowly at 
longer times for temperatures higher than 600°C. The effects of sin- 
tering temperature on the changes of PSD were found to be more 
pronounced than the effects of sintering time. As sintering pro- 
gresses, the PSDs developed long tails to the larger diameter side. 
Fitting the data to the sintering power-law gave exponent values of 
13 and 14 for sintering below 700°C in nitrogen and hydrogen, re- 
spectively. Particle growth became much faster as sintering was 
carried out at 800°C in both atmospheres. The values of the sinter- 
ing exponent change from 13 to 6 in nitrogen atmosphere and from 
14 to 4 in hydrogen atmosphere. The large values of the sintering 
exponent and the changes in the PSDs obtained during sintering at 
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temperatures of 700°C and below indicate that sintering occurs by 
a particle migration mechanism. However, the sintering results ob- 
tained at 800°C tend to indicate that the atomic migration mecha- 
nism is predominating. 


5859 Membrane-controlled digestion: anaerobic produc- 
tion of methane and organic acids. Omstead, D.R.; Jefferies, 
T.W.; Naughton, R.; Gregor, H.P. (Columbia Univ., New 


York, NY). Contract W-7405-ENG-26. Biotechnology a and 
Bioengineering Symposium (U.S.); No. 10, 247-258(1980). 
(CONF-791072—). 

From 2. symposium on biotechnology in energy production 
and conservation; Gatlinburg, TN, USA (3 Oct 1979). 

The objectives of this research were to determine the condi- 
tions under which acetic acid can be produced, and then to opti- 
mize the production of acetate in a membrane-controlled anaerobic 
digester. In order to further advance the membrane technique re- 
ported earlier, two continuous ultrafiltration studies were per- 
formed. A first, non-steady-state run was performed wherein the 
amount of glucose fed to a membrane-controlled digester system 
was increased daily over a 19-day span. Once the optimal condi- 
tions could be estimated from this first series, a second study was 
performed at the indicated optimal rate of feed to determine wheth- 
er a high and constant level of acetate production could be main- 
tained. 


0902 Alcohol Fuels 


REFER ALSO TO CITATION(S) 5649, 5890, 5893, 5910, 5925, 6164, 6207, 
6257, 6594 


5860 (CONF-800876—1) Biogasification of pretreated 
Reed Sedge peat. Ghosh, S. (Institute of Gas Technology, 
Chicago, IL (USA)). 1980. 20p. NTIS, PC A02/MF AOl1. 

From 6. international peat congress; Duluth, MN, USA (17 
Aug 1980). 

The anaerobic digestion characteristics of acid treated Reed 
Sedge peat under mesophilic and thermophilic conditions are de- 
scribed. The effect of acid treatment on methane production from 
peat is discussed. Types of nutrients used include sewage sludge. 
Chemical characteristics indicate that anaerobic digestion of peat 
could be deficient in phosphorus, sodium, potassium, and magne- 
sium. Acid hydrolysis increased gas production and volatile acids. 
Thermophilic conditions resulted in higher gas and methane yields. 
Addition of large quantitites of sewage sludge greatly improved 
methane yield. Diluted digested slurries can be dewatered by 
vacuum filtration and mechanical pressing into cakes (34% wt 
solids). (DMC) 


5861 (CONF-801210—10(Draft)) Available technology 
for indirect conversion of coal to methanol and gasoline: a 
technology and economics assessment. Wham, R.M.; Forres- 
ter, R.C. III. (Oak Ridge National Lab., TN (USA)). 1980. 
Contract W-7405-ENG-26. 29p. NTIS, PC A03/MF AO1. 

From 3. Miami international conference on alternative 
energy sources; Miami Beach, FL, USA (15 Dec 1980). 

The objective of the work was to review and assess the pres- 
ent state of the art of indirect liquid fuels synthesis, with particular 
emphasis to be placed upon those processes which produce metha- 
nol suitable for use as fuel. Following this review, four conceptual 
designs for indirect conversion of a Western subbituminous coal to 
methanol and gasoline were prepared. Capital and operating costs 
for each of the four cases were then estimated. This information 
was used to calculate the required product selling prices under a 
base case set of financial ground rules. Results of the methanol pro- 
duction technology assessment and economic assessments of four 
coal conversion plants are presented. 


5862 (CONF-801212—) Fuel alcohol extraction technol- 
ogy commercialization conference. Compere, A.L.; Griffith, 
W.L.; Googin, J.M. (Oak Ridge National Lab., TN (USA)). 
Dec 1980. Povivaak W-7405-ENG-26. 30p. NTIS, PC A03/ 
MF AOI. 

From Fuel alcohol extraction (FUALEX) method of neutral 
solvents extraction technology commercialization conference; Oak 
Ridge, TN, USA (2 Dec 1980). 
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The fualex, or fuel alcohol extraction process, uses a combi- 
nation of hydrocarbon and surfactant to remove neutral solvents, 
such as butanol, ethanol, isopropanol, and acetone, from aqueous 
solution. The hydrocarbon extractants use may be fuels, such as 
gasoline, furnace oil, and diesel fuel. Surfactant concentrations 
ranging from | to 10 g/liter and hydrocarbon raning from 0.01 to 1 
liter per liter aqueous alcohols solution have been investigated. The 
fualex process was tested on solutions which contain 5% w/v total 
neutral solvents, since this is near maximum for the fermentation 
product stream. The neutral solvents are removed in the form of an 
emulsion which is white to light bluish in the visible range. The 
emulsion has potential for direct use in fuels or as an intermediate 
for obtaining purified solvents. 


5863 (DFE—31) Production of a raw material for 

energy production in agriculuture. Hellstroem, G. (Delega- 

tionen foer org, Stockholm (Sweden)). Apr 

Ly 48p. (In Swedish). IS (US Sales Only), PC A03/ 
F AOl. 

The total amount of energy in products produced by Swed- 
ish agriculture has been estimated to 80 TWh: 30 TWh for cereals, 
15 TWh for grass and leguminosae, and 35 TWh for straw and 
other agricultural wastes. Of this production a large part will be 
used as food even in the future. The report discusses new plants 
that would produce more energy than the ones traditionally grown 
in Sweden. Also other types of energy from agriculture are dis- 
cussed such as methane from manure, methanol from gasification 
processes, and ethanol from fermentative processes. Costs are esti- 
mated for different alternatives. 


5864 (DOE/ID/12098—T1) Progress report No. 1. 
(BDM Corp., Denver, CO (USA)). 28 Nov 1980. Contract 
AC07-801D 12098. 14p. NTIS, PC A02/MF AO1. 

Processes are identified for utilizing cellulose as a feedstock 
for ethanol production. Energy requirements are calculated for 
batch processing of corn, barley, and cellulose as well as for con- 
tinuous processing of corn and barley. A functional flow diagram 
for an ethanol demonstration plant is included. (DMC) 


5865 (DOE/PE/70151—T4) Energy balances in the pro- 
duction and end-use of methanol derived from coal. (TRW 
Systems Group, McLean, VA (USA)). 10 Dec 1980. Con- 
tract ACO1-79PE70151. 63p. NTIS, PC A04/MF AO1. 

Analysis is performed for three combinations of fuels, spe- 
cifically: net petroleum gain (petroleum only); net premium fuel 
gain (natural gas and petroleum); and net energy gain (includes all 
fuels; does not include free energy from sun). The base case select- 
ed for evaluation was that of an energy-efficient coal-to-methanol 
plant located in Montana/Wyoming and using the Lurgi conversion 
process. The following variations of the base coal-methanol case 
are also analyzed: gasoline from coal with methanol as an interme- 
diate step (Mobil-M); and methanol from coal (Texaco gasification 
process). For each process, computations are made for the product 
methanol as a replacement for unleaded gasoline in a conventional 
spark ignition engine and as a chemical feedstock. For the purpose 
of the energy analysis, computations are made for three situations 
regarding mileage of methanol/ gasoline compared to that of regu- 
lar unleaded gasoline: mileage of the two fuels equal, mileage 4 per- 
cent better with gasohol, and mileage 4 percent worse with gaso- 
hol. The standard methodology described for the base case applies 
to all of the variations. 


5866 (NAL-BIBL—80-19) Quick bibliography series: 
GASOHOL, 1979-1980, 78 citations. Cheney, S. (Depart- 
ment of Agriculture, Beltsville, MD (USA)). Aug 1980. 12p. 
Dept. of Agriculture, Beltsville, MD. 

A bibliography on gasohol is compiled from an on-line 
search of the AGRICOLA Data Base. The production, use, and 
economics of ethanol and methanol fuels are included. The citations 
provided are updated every six months so that the references pre- 
sented are from recent publications. (DMC) 


5867 Distillation system for motor fuel grade anhydrous 
pes Katzen, R.; Kumana, J. D.; Moon, G. D. (to 

—— Associates International Inc). US Patent 
reror 178. 1 Aug 1980. Filed date 7 Nov 1978. vp. 
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An improved distillation method is provided for obtaining 
motor fuel grade anhydrous ethanol from fermentation or synthetic 
feedstocks. A three tower system is used comprising a stripperrecti- 
fier tower in which the dilute feedstock is converted to a concen- 
trated ethanol stream, a dehydrating tower in which water is re- 
moved from the concentrated ethanol stream by azeotropic distilla- 
tion, and a stripper tower for recovering the azeotropic agent. The 
invention effects substantial energy savings by utilizing the heat 
content of the overhead vapors from the stripper-rectifier tower to 
supply the heat required for the dehydrating and stripper towers 
and by preheating the feedstock in stages utilizing the heat content 
of the overhead vapors from the dehydrating and stripper towers, 
the heat content of the overhead vapors from the stripper-rectifier 
tower and the heat content of the bottoms from the stripper-rectifi- 
er tower. Provision is also made for separately removing lower 
boiling and higher boiling impurities from the stripper-rectifier 
tower which may be blended into the anhydrous ethanol product 
from the dehydrating tower. 


5868 Biotechnology in energy production and conserva- 
tion. Scott, C.D. (ed.). Contract W-7405-ENG-26. New 
York, NY; John Wiley and Sons, Inc. (1980). 360p. (CONF- 
791072—). 

From 2. symposium on biotechnology in energy production 
and conservation; Gatlinburg, TN, USA (3 Oct 1979). 

This report contains papers presented at the second sympo- 
sium on Biotechnology. The goal of the meeting was to bring to- 
gether the various disciplines and institutions involved in develop- 
ing biotechnology for conversion of biomass to fuels and energy- 
intensive chemical feedstocks; for direct conversion to electrical 
power; for alternatives to energy-intensive resource recovery; and 
for environmental control technology associated with energy pro- 
duction. Consideration of potential biomass sources was also of in- 
terest. Separate abstracts are prepared for individual papers within 
the scope of the Energy Data Base. (DMC) 


5869 Process optimization for saccharification of cellu- 
lose by acid hydrolysis. Roberts, R.S.; Sondhi, D.K.; Bery, 
M.K.; Colcord, A.R.; O'Neil, D.J. (Georgia Inst. of Tech., 
Atlanta). Contract W-7405-ENG-26. Biotechnology and 
Bioengineering Symposium (U.S.); No. 10, 125-134(1980). 
(CONF-791072—). 

From 2. symposium on biotechnology in energy production 
and conservation; Gatlinburg, TN, USA (3 Oct 1979). 

Cellulose raw materials costs must be considered in order to 
obtain a minimized hexose cost. In recognition of this fact, it may 
be economically advantageous to operate at less than maximum 
hexose concentration in the reactor and to recycle unreacted cellu- 
lose. The objective of this article is to optimize a cellulose-recycle 
reactor system for producing hexose at minimum cost. A sensitivity 
analysis of the important variables in the mathematical model of 
this system is also discussed. 


5870 Enzymatic hydrolysis of the lignocellulosic compo- 
nent from vegetative forage crops. Linden, J.C. (Colorado 
State Univ., Fort Collins); Moreira, A.R.; Smith, D.H.; He- 
drick, W.S.; Villet, R.H. Contract W-7405-ENG-26. Biotech- 
nology and Bioengineering Symposium (U.S.); No. 10, 199- 
212(1980). (CONF-791072--). 

From 2. symposium on biotechnology in energy production 
and conservation; Gatlinburg, TN, USA (3 Oct 1979). 

The objective of the studies described in this article was to 
determine whether biomass at an early vegetative stage of develop- 
ment is more readily hydrolyzed by enzymes than after extensive 
lignification. Alfalfa and forage sorghums at varying stages of 
growth have been subjected to compositional analysis and enzymat- 
ic hydrolysis. Evaluation of the conversion potential of cellulose 
and hemicellulose from these materials to fermentable sugars is 
given. 


5871 Methanol synthesis. Kung, H.H. (Northwestern 
Univ., Evanston, IL). Catalysis Reviews - Science and Engi- 
neering (U.S.); 22: No. 2, 235-259(1980). 

In this review, the more recent developments in the field of 
catalysis and surface chemical studies that are useful toward under- 
standing the methanol synthesis reaction are summarized. It is per- 
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haps evident that although much progress has been made since the 
last review by Natta, much is yet to be understood. While some 
knowledge is now available on the detailed reaction mechanism, 
such as the possible structures of some surface intermediates, con- 
troversy still exists. The detailed kinetics of the surface processes is 
virtually unknown. Even the nature of the rate-limiting step is not 
yet conclusively established. Progress has been made in characteriz- 
ing the working catalyst, yet important information of the surface 
condition is lacking. It is hoped that this review will serve to point 
out the present understanding on this important reaction and to 
stimulate further research and progress. 


0903 Inorganic Hydrogen Compound Fuels 


5872 (CONF-791169—2) Ammonia from coal. Waitz- 
man, D.A.; Nichols, D.E.; Alves, G.W.; Hyland, M.J. (Ten- 
nessee Valley Authority, Muscle Shoals, AL (USA); Brown 
and Root, Inc., Houston, TX (USA)). 1979. 15p. NTIS, PC 
A02/MF AOl1. 

From 2. international coal utilization exhibition and confer- 
ence; Houston, TX, USA (6 Nov 1979). 

Ammonia producers in the US are concerned about gas 
shortages. Most ammonia today is produced from natural gas. Nat- 
ural gas supplies are expected to be in short supply in the future. 
Where will this lead us. Imported ammonia is cheap today, but just 
like oil, the price can be raised. Fortunately, the US has extensive 
deposits of coal which can serve as a substitute feedstock for the 
production of ammonia. There are about 100 natural gas-steam re- 
forming plants in the US and about 30 of these are large, 1000-ton- 
per-day plants. If these plants can be retrofitted so that they can use 
coal, the present investments in these plants can be protected. This 
paper discusses the ongoing TVA Ammonia From Coal Project for 
which plant startup is expected in 1980. The paper also discusses 
anticipated investment and production costs for both retrofit and 
grass roots ammonia from coal projects. 


5873 (NP—25196) Fertilizer from coal. Waitzman, 
D.A.; Nichols, D.E.; Williamson, P.C.; Waggoner, D.R. 
(Tennessee Valley Authority, Muscle Shoals, AL (USA). 
Div. of Chemical Development). 1978. 40p. NTIS, PC 
A03/MF AO1. 

Background information is given on production of ammonia 
from alternate feedstocks. Information is given on the need for re- 
placing scarce natural gas with abundant coal for the production of 
ammonia. Technical and economic details are presented on retrofit- 
ting an 8 ton/hour coal gasification and gas purification facility 
onto the front end of a small natural gas-steam reforming ammonia 
plant at TVA’s National Fertilizer Development Center at Muscle 
Shoals, Alabama. The new facility is to be completed in early 1980. 
Process conditions, environmental, and occupational health and 
safety aspects of the facility are described. The objective of the 
project is to provide technical and economic information to the US 
fertilizer industry. Economic information for commercial-sized 
plants is presented. 


0904 Solid Waste And Wood Fuels 
REFER ALSO TO CITATION(S) 5893 
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REFER ALSO TO CITATION(S) 5926 
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REFER ALSO TO CITATION(S) 5875, 5876 
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5874 Two-stage/single-stage reversible pump-turbine 
with supplying pump. Brcar, A. (to Titovi Zavodi Litostroj 
Ljubljana Nsolo (Yugoslavia)). US Patent 4,217,077. 12 Aug 
1980. vp. 





13 HYDRO ENERGY 
1303 Plant Design And Operation 


In a hydroelectric facility, a vertically mounted rotatable 
shaft is connected to a motor-generator and carries a pumpturbine 
with a supplying pump disposed below and immersed in water, the 
supplying pump disengaging from the shaft when the pump-turbine 
is driving the motor-generator and engaging the shaft when the 
motor-generator is driving the pump-turbine and supplying pump, 
thereby providing a two-stage pumping mode and a single-stage 
generating mode. 


1306 Environmental Aspects 


REFER ALSO TO CITATION(S) 6105, 6486 


5875 (CONF-801203—4) Small scale hydroelectric de- 
velopment and the environment: issues, challenge, and oppor- 
tunity. Hildebrand, S.G. (Oak Ridge National Lab., TN 
(USA)). 1980. Contract W-7405-ENG-26. 2p. NTIS, PC 
A02/MF AOl1. 

From National conference on renewable energy technol- 
ogies; Honolulu, HI, USA (7 Dec 1980). 

A small scale hydroelectric (SSH) facility is defined as an 
existing dam that can be retrofitted to produce 25 MW or less ca- 
pacity. An estimate of the total SSH potential in the United States 
indicates there are 4979 sites with 8775 MW capacity and 25,126 
GWh average annual energy. This represents approximately 1% of 
existing total installed electrical capacity from all sources in the US. 
Some of the major environmental issues that must be analyzed to 
determine potential for adverse impact at SSH sites include dredg- 
ing, fish passage, water level fluctuation, and instream (minimum) 
flow. Each of these issues is discussed. It is concluded that develop- 
ment of the SSH resource represents a good energy investment and 
that the attributes of renewable energy and the emphasis on existing 
dams as opposed to new dam construction are positive features 
from the environmental standpoint. (LCL) 


5876 (CONF-801210—13) Comparison of environmental 
issues related to development of small hydropower resources 
at new versus existing sites. Loar, J.M.; Hildebrand, S.G. 
(Oak Ridge National Lab., TN (USA)). 1980. Contract W- 
7405-ENG-26. 20p. NTIS, PC A02/MF AOl1. 

From 3. Miami international conference on alternative 
energy sources; Miami Beach, FL, USA (15 Dec 1980). 

Many of the ecological issues associated with the develop- 
ment of small hydropower resources are similar at both new (unde- 
veloped) sites and those with existing dams that will be retrofitted 
for hydroelectric generation. Issues that could occur with both 
types of development are: (1) blockage of fish migration routes; (2) 
water level fluctuations; (3) instream flows, (4) water quality; (5) 
dredging and dredged material disposal; and (6) threatened or en- 
dangered species. However, new site development projects require 
the alteration of existing aquatic and terrestrial ecosystems that will 
be, in most cases, significantly greater than the environmental 
changes associated with the retrofitting of existing dams. Although 
project design and operation are important factors controlling the 
nature and magnitude of the environmental impacts of small hydro- 
power resource development, the mitigation of adverse impacts 
(and the optimization of beneficial effects) is dependent, in large 
measure, on our ability to accurately predict physical, chemical, 
and biological changes. Predicting the impacts of new impound- 
ments may be considerably more difficult than predicting the im- 
pacts that might occur if an existing dam/impoundment system is 
developed. A comparative approach at the ecosystem level can 
provide valuable insights into the structure and function of reser- 
voir systems and significantly increase our predictive capability. 


14 SOLAR ENERGY 


5877 (SERI/SP—08331-1) Baseline study of US indus- 
try solar exports. Jacobius, T.M.; Levi, R.S.; Bereny, J.A. 
(IIT Research Inst., Chicago, IL (USA); Solar Energy In- 
formation Services, ‘San Mateo, CA (USA)). Oct 1980. Con- 
tract AC02-77CH00178. 88p. NTIS, PC AO5/MF AOl1. 

This study is a detailed aggregate profile of US solar export 
activity in 1979 based on a survey of all segments of the solar in- 
dustry. It identifies the dollar volume of exports by technology: (1) 
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solar heating and cooling products; (2) wind products; (3) photo- 
voltaics; (4) solar thermal electric; (5) OTEC and biomass; and (6) 
support products and services. The study offers to government and 
industry groups, for the first time, comprehensive information with 
which to formulate export goals and assistance measures based on 
the current realities of the solar export marketplace. Specific and 
aggregate recommendations which can lead to identification of real- 
istic solar export opportunities and development of solar export 
markets are included. 


1401 Resources And Availability 


5878 (SOLAR/0010—79/09) September 1979 environ- 
mental data for sites in the National Solar Data Network. 
(International Business Machines Corp., Huntsville, AL 
(USA). Federal Systems Div.). Sep 1979. Contract EG-77- 
C-01-4049. 196p. NTIS, PC A09/MF AOl1. 

Data collected and analyzed for use in determining the ther- 
mal performance of selected solar energy systems in the National 
Solar Heating and Cooling Demonstration Program are presented. 
These data include average temperature, ambient temperature, in- 
solation, wind, and relative humidity. (MHR) 


5879 (SOLAR/0019—79/36) Reference monthly envi- 
ronmental data for systems in the National Solar Data Net- 
work. Mears, J.C. Jr. (International Business Machines 
Corp., Gaithersburg, MD (USA)). May 1979. Contract 
AC01-79CS30027. 99p. NTIS, PC A05/MF AO1. 

The environmental estimates include the following monthly 
averages: extraterrestrial insolation, insolation on a horizontal plane 
at the site, insolation in the tilt plane(s) of the collection surface(s), 
ambient temperature, heating degree-days, and cooling degree-days. 
Estimation procedures and sources are detailed along with explana- 
tions of the relevant tables. 


1403 Economics 
REFER ALSO TO CITATION(S) 5928 


1404 Environmental, Legal, And Institutional Aspects 


5880 (DOE/ER/10003—T1) Impact of SPS heating on 
VLF, LF, and MF telecommunications systems by 

experimental means. Rush, C.M.; Violette, E.J.; Espeland, 
R.H.; Carroll, J.C.; Allen, K.C. (Institute for Telecommuni- 
cation Sciences and Aeronomy, Boulder, CO (USA)). Jul 
ng Contract AI02-79CH10003. 103p. NTIS, PC A06/MF 
AO0l. 


The results of experiments undertaken to assess the potential 
impact of the operation of the Satellite Power System on the D and 
E regions of the ionosphere, and on telecommunication systems 
that are dependent upon the structure of the lower ionosphere are 
summarized. Using the high-power high-frequency transmitter fa- 
cility located at Platteville, Colorado, power densities comparable 
to the Satellite Power System can be delivered to the heights of 70 
to 100 km above the surface of the earth. Observations of the per- 
formance of telecommunication systems that operate in the VLF, 
LF, and MF portions of the spectrum have been investigated 
during times when the ionosphere was modified with SPS compara- 
ble power density and when it was not. The results obtained indicte 
that the SPS, as currently configured with a peak power density of 
23 mW/cm?%, will not adversely impact upon the performance of 
VLF, LF, and MF telecommunication systems. 


5881 (LBL—11398) Commercialization of solar energy 
by regulated utilities: economic and financial risk analysis. 
Kahn, E.; Benenson, P.; Brown, B. (California Univ., Berke- 
ley (USA). Lawrence Berkeley Lab.). Oct 1980. Contract 
W-7405-ENG-48. 84p. NTIS, PC A05/MF AOl1. 

Utilities are being called upon to accelerate the adoption of 
residential solar energy systems by providing financial incentives. 
The main types of utility incentives are described and their relative 
costs are compared. These comparisons are not definitive, however, 
because there are a great variety of different features each generic 
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incentive might have. Some of these features are described, and 
their impact on cost are estimated. Having generated a taxonomy of 
incentives, a taxonomy of risk is introduced. There is no such thing 
as risk in general, but rather a small number of definable risks in 
particular cases. The taxonomy of incentives is then compared to 
the taxonomy of risk. Where differential risk impacts appear likely 
among the incentives, these are identified. Risk impacts are divided 
into those that can be modeled by simulation of the corporate fi- 
nancial structure and those which cannot. Some risks are not ame- 
nable to quantitative study, others cannot be studied from the mi- 
croeconomic perspective. There are differences of opinion on what 
risk falls into which category. Having identified a set of risk meas- 
ures that are amenable to study by corporate financial structure 
simulation, the methods and models available to do such analysis 
are reviewed. (WHK) 


5882 (SERI/TR—98125-1) Handbook on the sale of 
excess electricity by industrial and individual power produc- 
ers under the Public Utility Regulatory Policies Act. Final 
report. Berger, G.J.; Royce, R.; Farley, R.C. (Solar Energy 
Research Inst., Golden, CO (USA)). May 1980. Contract 
AC02-77CH00178. 31p. NTIS, PC A03/MF AO1. 

This handbook is intended to help industrial firms or individ- 
uals considering a decision to generate their own electricity. A de- 
scription of federal regulation of public utilities and the procedure 
for obtaining contracts for the purchase and sale of electricity are 
included. The applicable sections of the Public Utility Regulatory 
Policies Act of 1978 (PURPA) are examined as they affect the abil- 
ity of a firm to sell and deliver excess electricity to a customer. 
This handbook answers questions posed by managers of small gen- 
erating facilities who wish to determine whether the sale of excess 
electricity is a worthwhile option for their situation. While it is ori- 
ented toward industries that use biomass as a feedstock, it contains 
valuable information for managers of facilities using other fuels. 


5883 (UCLA—12/1268) Microenvironmental changes 
and plant responses due to shading and wind deflectio by 
solar collectors: a simulation study. Patten, D.T.; Smith, S.D. 
(California Univ., Los Angeles (USA). Lab. of Nuclear 
Medicine and Radiation Biology). Nov 1980. Contract 
AC03-76SF00012. 71p. NTIS, PC A04/MF AOl1. 

The potential microenvironmental changes at the ground 
surface beneath arrays of solar mirrors or collectors were investi- 
gated in a Sonoran Desert ecosystem, utilizing a simulated array of 
plywood panels. The simulated array consisted of twelve panels de- 
signed to exhibit a similar shape, tilt, and spacing as is expected to 
occur in heliostat fields of solar thermal facilities or in arrays of 
photovoltaic collectors. The experimental design in the study was 
based on comparing two microsites in the simulated array versus 
the open desert. Presence of the panels results in up to a 90% re- 
duction in solar radiance during the midday period, with microsites 
beneath each panel receiving about 14% of the open desert irradi- 
ance over the whole day. The array of panels also effected a 14% 
to 60% reduction in monthly accumulated wind flow in the center 
of the array. The combination of reduced radiant energy input and 
wind deflection resulted in significantly reduced surface and soil 
temperatures in the heavily shaded sites, and moderately reduced 
surface and soil temperatures in the sunny microsites. Plant re- 
sponses to a cooler, moister environment were: (1) higher diversity 
and survival of winter spring annuals; (2) proliferation of Cs annu- 
als in the summer flora versus the more typical C, annuals in the 
open; (3) greater new shoot production of shrubs; (4) greater gross 
photosynthesis and stomatal conductance of the two shrub species 
in the warm dry season, but not in the cool wet season; (5) in- 
creased leaf retention and reduction in the typical leaf polymorphic 
character into the dry season of the drought deciduous Ambrosia 
deltoidea; and, (6) invasion of the heavily shaded areas of the array 
by a pseudo-riparian species, Baccharis sarothroides. (WHK) 


1405 Solar Energy Conversion 
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REFER ALSO TO CITATION(S) 5853, 5859, 5862, 5864, 5866, 5868, 5869, 
5870, 6164, 6207, 6311 


5884 (DFE—31(App.1)) Calorific values for the present 
production of agricultural plants per production area. Berg- 
man, K.G. (Sveriges Lantbruksuniversitet, Uppsala). 5 Feb 
bay sp (In Swedish). NTIS (US Sales Only), PC A02/ 
AOl. 

The report consists of tables of calorific values for crops, 
hay, and potatoes grown in different areas of Sweden. The energy 
produced per hectare varies considerably between the areas. 


5885 (DFE—31(App.2)) Calculation of energy balances 
for energy crops. Bergman, K.G. (Sveriges 
Lantbruksuniversitet, Uppsala). 5 Feb 1980. 23p. (In Swed- 
ish). NTIS (US Sales Only), PC A02/MF AO1. 

Energy balances have been calculated for 20 different crops 
and for forests grown in Sweden for energy production. The most 
favorable energy balances were found for sugar beets and legumin- 
osae. 


5886 (DFE—31(App.3)) Calculation of production costs 
for energy crops. Bergman, K.G. (Sveriges 
Lantbruksuniversitet, Uppsala). 5 Feb 1980. 18p. (In Swed- 
ish). NTIS (US Sales Only), PC A02/MF AO1. 

Production costs have been calculated for different crops 
grown in Sweden. The crops are intended for energy production. 
The crops are: wheat, rye, barley, grass, leguminosae, maize, pota- 
toes, rape, sugar-beets. Calculations have also been made for straw, 
reed, and an extensively grown energy forest. Among these the 
cheapest per MWh energy plants were reed and energy wood. The 
most expensive were potatoes and rape. 


5887 (DFE—31(App.4)) One-year agricultural plants as 
raw material for energy production and industry. Sandenskog, 
C.; Wuensche, U. (Sveriges Lantbruksuniversitet, U, 5. 
Feb 1980. 62p. (In Swedish). NTIS (US Sales Only), PC 
A04/MF AO1. 

The growing of agricultural plants for energy production is 
discussed. For Sweden it is considered that straw from cereals 
could be used for direct combustion. Among plants grown especial- 
ly for energy production by combustion, maize, hemp, and energy 
grasses are considered most suitable for Sweden. It would be feasi- 
ble to use sugar beets, cereals, and potatoes for the production of 
ethanol. 


5888 (DFE—31(App.5)) Perennial plants as raw material 
for energy production and industry. Falk, B. ee 
Lantbruksuniversitet, Uppsala). Feb 1980. 35p. (In Swedish). 
NTIS (US Sales Only), PC A03/MF AO1. 

Different types of grass and leguminous plants and their use 
for energy production are discussed. The agricultural yields, har- 
vesting conditions, the calorific value, chemical composition and 
ash contents are given. It is considered that it is possible to use 
grass for energy production. As grass has a quite high ash content, 
4 to 8 times the ash content for wood, it is recommended that grass 
will be used for fermentation to methane. Growing of extensive 
energy forests is also considered. The ash content of wood is only 
0.5 to 1% which makes it useful as a fuel. The calorific value is 
about 5.3 kwh per kg dry matter. Harvesting after 10 years gives 
about 5 tons dry matter per hectare and year. 


5889 (DFE—31(App.7)) Can straw be better 
Claesson, S. (Sveriges Lantbruksuniversitet, Uppsala). Jan 
1980. 13p. (In Swedish). NTIS (US Sales Only), PC A02/ 
MF AOl. 

Straw as a source of energy is discussed. Tables show the 
amounts of straw produced by different kinds of cereals and oil- 
yielding plants grown in Sweden. Within the stubble height of 10 
to 25 cm every cm gives 75 to 100 kg dry material per hectare. The 
report also discusses the consequences of taking away the straw 
from the soil, and not using it for soil improvement. Only the great- 
est agricultural areas of Sweden may be used as suppliers of straw 
for energy production, because of other areas the transport costs 
will be too high. The straw is considered to be a valuable fuel in 
future Swedish energy production, although it is quite expensive to 
harvest and store. Some development of machinery is also needed. 
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5890 (DOE/BP/15325—T8) Ethanol: a brief economic 
evaluation. (Oregon Inst. of Tech., Klamath Falls (USA). 
Geo-Heat Utilization Center). Sep 1980. Contract AC79- 
79BP 15325. 12p. NTIS, PC A02/MF AO1. 

Portions of document are illegible. 

This construction of 10 million gallon per year ethanol plant 
is being considered. The initial feed to the plant would be corn, 
with sugar beets as a possible alternate feed. The ultimate plan is to 
use waste products and biomass feed stocks. Geothermal water 
would provide the necessary process heat for the plant. An eco- 
nomic evaluation was performed to assist the owners in their plan- 
ning. Each of the following conclusions are based on an ethanol 
plant that produces 10 million gallons of ethanol per year. (1) Over 
a 20 year period, the plant using a corn feed stock would generate 
a rate of return of +12% on a total equity capital investment of 
$33,000,000. (2) Over a 15 year period, the plant using a corn feed 
stock is probably not economically feasible since it would have a 
rate of return less than 12% or a total equity capital investment of 
$33,000,000. (3) A corn feed stock plant operates at a loss for the 
first seven years if 95% of the $33,000,000 cost is debt financed. 
The plant is economically feasible only if offsetting energy income 
from other profitable operation permits taking advantage of invest- 
ment tax credits and depletion allowances that are available. If this 
is true, the project is highly feasible, paying back twice the 5% 
equity capital in the first year. (4) A sugar beet ethanol plant is not 
economically feasible since the cost of operation exceeds the value 
of the products sold. This is based on sugar beets at $40 per ton, 
net back on the ethanol of $1.50 per gallon, and net back on the by- 
products of $4.94 per 100 pounds. 


5891 (DOE/ET/11017—T1) Energy from marine bio- 
mass. Quarterly report, July 1-September 30, 1978. Tomp- 
kins, A.N. (General Electric Co., Philadelphia, PA (USA). 
Re-Entry and Environmental Systems Div.). 20 Oct 1978. 
Contract AC03-78ET11017. 67p. NTIS, PC A04/MF AOI. 

A major milestone was completed in the Oceans Engineering 
area with the successful deployment of the Test Farm. All systems 
were installed by 29 September 1978, and a detailed systems check- 
out is now underway prior to a full start-up of the Test Farm. 
Compatibility of the Test Farm with the planned transport and at- 
tachment procedures of the Macrocystis pyrifera plants has been 
completed and planting will begin on the full structure during the 
month of October. Success was also achieved in the Inoculum De- 
velopment phase of the program with the production of two meth- 
ane enrichments, one grown on an acetate medium and the other 
on a mixed acid substrate. These will be used in future mixed ino- 
culum digester studies as an attempt to significantly decrease deten- 
tion time. 


5892 (DOE/ET/20041—T2) Kinetic investigation of 
wood pyrolysis. Thurner, F.; Mann, U.; Beck, S.R. (Texas 
Tech Univ., Lubbock (USA). Dept. of Chemical Engineer- 
ing). Jun 1980. Contract AS04-76ET20041. 80p. NTIS, PC 
A05/MF AOl1. 

The objective of this investigation was to determine the ki- 
netics of the primary reactions of wood pyrolysis. A new experi- 
mental method was developed which enabled us to measure the 
rate of gas, tar, and char production while taking into account the 
temperature variations during the wood heating up. The experimen- 
tal method developed did not require any sophisticated instruments. 
It facilitated the collection of gas, tar and residue (unreacted wood 
and char) as well as accurate measurement of the temperature 
inside the wood sample. Expressions relating the kinetic parameters 
to the measured variables were derived. The pyrolysis kinetics was 
investigated in the range of 300 to 400°C at atmospheric pressure 
and under nitrogen atmosphere. Reaction temperature and mass 
fractions of gas, tar, and residue were measured as a function of 
time. Assuming first-order reactions, the kinetic parameters were 
determined using differential method. The measured activation en- 
ergies of wood pyrolysis to gas, tar, and char were 88.6, 112.7, and 
106.5 kJ/mole, respectively. These kinetic data were then used to 
predict the yield of the various pyrolysis products. It was found 
that the best prediction was obtained when an integral-mean tem- 
perature obtained from the temperature-time curve was used as re- 
action temperature. The pyrolysis products were analyzed to inves- 
tigate the influence of the pyrolysis conditions on the composition. 
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The gas consisted mainly of carbon dioxide, carbon monoxide, 
oxygen, and C;* -compounds. The gas composition depended on re- 
action time as well as reactor temperature. The tar analysis indicat- 
ed that the tar consisted of about seven compounds. Its major com- 
pound was believed to be levoglucosan. Elemental analysis for the 
char showed that the carbon content increased with increasing tem- 
perature. 


5893 (DOE/ET/23030—T1) Biomass energy success 
stories: a portfolio illustrating current economic uses of re- 
newable biomass energy. (Biomass Energy Inst., Inc., Winni- 
peg, Manitoba (Canada)). Mar 1978. Contract ADO1- 
79ET23030. 71p. NTIS, PC A04/MF AOI. 

This second edition of the Biomass Energy Success Stories 
covers a wide range of examples of organizations which have expe- 
rienced economic benefits by substituting renewable biomass energy 
for non-renewable fossil fuels. In addition to the broader spectrum 
of industry seen to be pursuing this approach, the cases illustrate a 
move towards innovative and technologically more sophisticated 
approaches. For example, the Quebec Community's thermal accu- 
mulator acts as a buffer to accommodate the variable fuel value of 
boiler fuel consisting of unpredictable residues of variable moisture 
content. By this innovative approach, the quality of steam to its 
year-round customer can be held within the contractual limits. An- 
other unique development appears in the use of the LAMB-CAR- 
GATE wet cell burner which is able to cope with wood residue 
fuels containing up to 70% moisture. Two of the more interesting 
and promising developments in the race to substitute renewable 
energy for fossil fuels are Fluidized Bed and Fuel-alcohol on-farm 
distilleries. For this reason appendices are included giving some 
useful insights concerning them. 


5894 (DOE/ET/23104—T1) Photovoltaic mechanisms 
in polycrystalline thin film silicon solar cells. Final report, 30 
June 1979-29 June 1980. Sopori, B.L. (Motorola, Inc., Phoe- 
nix, AZ (USA)). Nov 1980. Contract AC01-79ET23104. 
188p. NTIS, PC A09/MF AO1. 

The objectives of this program were: (1) to develop appro- 
priate measurement techniques to facilitate a quantitative study of 
the electrical activity of structural defects and at a grain boundary 
(G.B.) in terms of generation-recombination, barrier height, and 
G.B. conductivity; (2) to characterize G.B.s in terms of physical 
properties such as angle of misfit and local stress, and to correlate 
them with the electrical activity; (3) to determine the influence of 
solar cell processing on the electrical behavior of structural defects 
and G.B.s; and (4) to evaluate polycrystalline solar cell perform- 
ance based on the above study, and to compare it with the experi- 
mentally measured performance. Progress is reported in detail. 


(WHK) 


5895 (DOE/ET/23106—3) Photovoltaic mechanisms in 
polycrystalline thin film silicon solar cells. Eighth month 
technical summary report, July 31, 1979-March 31, 1980. Te- 
mofonte, T.A.; Szedon, J.R.; Dickey, H.C.; Fonash, S.J.; 
Ashok, S.; Lester, P.A. (Pennsylvania State Univ., Universi- 
ty Park (USA); Westinghouse Research and Development 
Center, Pittsburgh, PA (USA)). 11 Jul 1980. Contract 
ACO01-79ET23106. 35p. NTIS, PC A03/MF AO1. 

The objective of this program is to understand fundamental 
aspects of grain boundary influences on photocurrent collection and 
Opposing current transport in polycrystalline silicon cells. Results of 
the program are expected to aid in optimizing thin film polycrystal- 
line silicon solar cells. Three major tasks are addressed in this pro- 
gram, which includes a subcontract to the Pennsylvania State Uni- 
versity (Penn State). These are: modeling, measurement technique 
development, and characterization and control of grain boundaries 
in polycrystalline silicon. Progress is reported. (WHK) 


5896 (DOE/JPL/954334—79/16) Low cost solar array 
project. Quarterly progress report, July-September 1980. 
(Union Carbide Corp., Sistersville, WV (USA)). 1980. Con- 
tract NAS-7-100-954334. 103p. NTIS, PC A06/MF AO1. 
The overall objective of the LSA Silicon Material Task is to 
establish a chemical process for producing silicon at a rate and 
price commensurate with the production goals of the LSA project 
for solar-cell modules. As part of the overall Silicon Material Task, 
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Union Carbide developed the silane-silicon process and advanced 
the technology to the point where it has a definite potential for 
providing high-purity polysilicon on a commercial scale at a price 
of $14/kg by 1986 (1980 dollars). This process for preparing semi- 
conductor-grade silicon in the EPSDU from metallurgical-grade 
(M-G) silicon is based on a well-integrated arrangement of purifica- 
tion steps that provides a cost-effective process system. The three 
basic steps entail converting M-G silicon to trichlorosilane, redis- 
tributing the trichlorosilane to produce silane, and thermally de- 
composing the silane to form amorphous silicon powder. The 
powder is then melted and the molten silicon is cast into polycrys- 
talline silicon for subsequent use in fabricating solar cells. Progress 
is reported on the following tasks: (1) design, fabricate, install, and 
operate an Experimental Process System Development Unit 
(EPSDU) sized for 100 MT/Yr to obtain extensive performance 
data to establish the data base for the design of commercial facili- 
ties; (2) perform supporting research and development to provide 
an information base usable for the EPSDU and for technological 
design and economic analysis for potential scale-up of the process; 
and (3) perform iterative economic analyses of the estimated prod- 
uct cost for the product of semiconductor-grade silicon in a facility 
capable of producing 1000 MT/Yr. (WHK) 


5897 (DOE/JPL/955217—80/5) Development of high 
efficiency (14%) solar cell array module. Final report, No- 
vember 1979-June 1980. Iles, P.A.; Khemthong, S.; Olah, S.; 
Sampson, W.J.; Ling, K.S. (Optical Coating Lab., Inc., City 
of Industry, CA (USA). Photoelectronics Div.). 1980. Con- 
tract NAS-7-100-955217. 61p. NTIS, PC A04/MF AO1. 

More effort was concentrated on development of procedures 
to provide large area (3 in. dia) high efficiency (16.5% AM1, 28°C) 
P+NN-4 solar cells. Intensive tests with 3 in. slices gave consist- 
ently lower efficiency (13.5%). The problems were identified as in- 
complete formation of an optimum back surface field (BSF), and in- 
teraction of the BSF process and the shallow P+ junction. The 
problem was shown not to be caused by reduced quality of silicon 
near the edges of the larger slices. A promising process sequence 
was identified. A reasonably large number of fairly efficient (13.5% 
average) 3 in. P+NN+ cells were made and combined with no 
problems with the module design developed for this project. In the 
module, one hundred and twenty (120) cells were connected, eight 
(8) in parallel and fifteen (15) in series. Six (6) modules were deliv- 
ered with an average power output (per total module area of 6890 
cm?) of 75.3 watts and a module overall average efficiency of 
10.9%. 


5898 (DOE/JPL/955339—80/4) Anti-reflection coat- 
ings on large area glass sheets. Final report, Motorola report 
No. 2366/4, DRD No. SE-5. Pastirik, E. (Motorola, Inc., 
Phoenix, AZ (USA). Semiconductor Group). Sep 1980. 
Contract NAS-7-100-955339. 52p. NTIS, PC A04/MF AOl. 

Antireflective coatings which may be suitable for use on the 
covers of photovoltaic solar modules can be easily produced by a 
dipping process. The coatings are applied to glass by drawing 
sheets of glass vertically out of dilute aqueous sodium silicate solu- 
tions at a constant speed, allowing the adherent liquid film to dry, 
then exposing the dried film to concentrated sulfuric acid, followed 
by a water rinse and dry. The process produces coatings of good 
optical performance (96.7% peak transmission at 0.540 4M wave- 
length) combined with excellent stain and soil resistance, and good 
resistance to abrasion. The process is reproduceable and easily con- 
trolled. 


5899 (MASEC-CF—80-005, pp 8-24) Examining the 
Midwest's wood fuel resource. Stone, R.N. (Forest Products 
Lab., Madison, WI). 1979. 

From Mid-American wood combustion conference; Traverse 
City, MI, USA (8 Nov 1979). 

A number of aspects of the Midwest's timber resource situa- 
tion as it relates to estimating wood fuel supply was discussed. The 
timber resource can be looked at in four parts: the stock of wood 
and bark in the forest, the annual growth of timber not used for 
other purposes, wood wasted in timber harvesting operations, and 
wood residue from manufacturing. Factors were presented to con- 
vert conventional forest resource inventory statistics into wood ton- 
nages estimates. The question of economic supply and availability 


14 SOLAR ENERGY 
1405 Solar Energy Conversion 


was explored using new timber production performance measures 
that suggest little timber is off the market. The wood fuel resource 
of the Midwest is large, has been growing, and can provide sub- 
stantial amounts of wood without depleting the restocking forests. 


5900 (MASEC-CF—80-005, pp 32-36) Determining 
physical wood supply for fuel use in a local area. James, L.M. 
(Michigan State Univ., East Lansing). 1979. 

From Mid-American wood combustion conference; Traverse 
City, MI, USA (8 Nov 1979). 

The following forest sources of wood fuel supply are de- 
scribed: biomass excess of timber growth over removals, standing 
tree residue, salvage thinnings, and logging residue. These nonfor- 
est sources of wood fuel supply are described: primary wood-using 
industry, secondary wood-using industry, urban-residential demoli- 
tions, shade and roadside tree removals, and railroad ties. The de- 
termination of physical wood supply is illustrated by a case study. 
(MHR) 


5901 (MASEC-CF—80-005, pp 37-41) Determining 
economic vs physical wood fuel supply. Olson, K.P. (Green- 
tree Consultants, Lansing, MI). 1979. 

From Mid-American wood combustion conference; Traverse 
City, MI, USA (8 Nov 1979). 

The determination of economic supply is based on four 
major factors: the physical resources and their ownership, plant re- 
quirements relative to the physical supply, competition for the re- 
source, and the locations of the supplies in terms of concentration 
or dispersion and the transportation serving them. These consider- 
ations are discussed and summarized in the form of critical ques- 
tions which should be answered in the course of an economic 
supply analysis. 


5902 (MASEC-CF—80-005, pp 42-44) Designing a pro- 
curement for wood fuel. Sworden, P. (Dow Corning, 
Midland, MI). 1979. 

From Mid-American wood combustion conference; Traverse 
City, MI, USA (8 Nov 1979). 

Factors involved in designing a procurement system for 
wood fuel are discussed including: transport distance, procurement 
area, other users, landowner concerns, and supplies and their equip- 
ment. (MHR) 


5903 (MASEC-CF—80-005, pp 51-53) Wood energy 
and special interest groups. Petoskey,P. 1979. 

From Mid-American wood combustion conference; Traverse 
City, MI, USA (8 Nov 1979). 

The history of Michigan’s program of tree cultivation and 
the circumstances leading to the experimental Hersey project are 
discussed. Total-tree harvest and chipping provide a market for 
trees which have been wasted in the past. All the same, not all the 
wood resources can be committed to one purpose. They must be 
carefully tended and controlled. Environmental concerns are valid, 
but they can be carried to an extreme. 


5904 (MASEC-CF—80-005, pp 54-58) Silvicultural bio- 
mass clantations. Naughton, G.G. (Kansas State Univ., Man- 
hattan). 1979. 

From Mid-American wood combustion conference; Traverse 
City, MI, USA (8 Nov 1979). 

It is first pointed out that it is more economical to burn 
waste wood than to grow plantation fuel. In a rising market for tra- 
ditional timber products, wood for fuel will always be at the 
bottom of the price hierarchy. It does appear, however, that a plan- 
tation designed to efficiently produce fuel wood on a continuous 
cycle will not produce higher value forest products in marketable 
quantity. An analysis is presented of plantation yields as to density 
of plantings, land costs, and frequency of harvests. It is noted that 
sprout growth, or coppice reproduction, is important in the eco- 
nomic equation, since trees which will renew themselves on their 
own without replanting will reduce costs. Problems in developing 
biomass plantations are: the social and professional environment is 
not ready for it; the case book for plantations has not yet been es- 
tablished; insect and disease control are needed; the mysteries of 
synergism need further exploration; and, finally, planting and har- 
vesting machinery must be efficient and economical. 
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5905 , oa wine nag 59- = ry analysis 
of biomass farming in W ewman, L.C. 

From jr dhintagn wood combustion Pio-thenay Traverse 
City, MI, USA (8 Nov 1979). 

A 50,000-acre site in Wisconsin, managed by a single opera- 
tor, was put into production of 250,000 oven-dry ton equivalents 
annually. The conclusion: Energy produced was equal to 5.45 times 
the energy used. 


5906 (MASEC-CF—80-005, pp 64-68) Wood for 
energy: impediments to use, logistics and storage. Spelman, 
P.T. (Progressive Engineering, Grand Rapids, MI). 1979. 

From Mid-American wood combustion conference; Traverse 
City, MI, USA (8 Nov 1979). 

The impediments to the use of wood for energy are de- 
scribed. The problems of supply, transportation, and on-site storage 
are discussed. (MHR) 


5907 (MASEC-CF—80-005, pp 69-72) Screening, stor- 
age, and in-plant handling of wood on a purchased-fuel basis. 
Horton, W.G. (Energy Resource Systems, Minneapolis, 
MN). 1979. 

From Mid-American wood combustion conference; Traverse 
City, MI, USA (8 Nov 1979). 

The various components which make up a successful materi- 
al handling system for wood-fired energy systems are reviewed. 
The components include a truck unloading hopper, a system of 
conveyance to storage, screening, wood hogs or hammermills, silos 
for storage, methods of unloading silos, truck loading capabilities, 
and the fuel metering. It is pointed out that the facilities described 
are in use successfully, and economical for the majority of commer- 
cial, institutional, and industrial applications. 


5908 (MASEC-CF—80-005, pp 74-84) Boiler selection 
and design, including stack control measures. Bush, T.L. 
(Progressive Engineering, Grand Rapids, MI). 1979. 


From Mid-American wood combustion conference; Traverse 
City, MI, USA (8 Nov 1979). 

In order to provide a logical starting point for this overview, 
the combustion characteristics of wood are considered. A schemat- 
ic representation of the steam producing system is shown. A brief 
summary of burners suitable for use with wood as fuel is presented. 
The main thrust, however, is directed toward the steam generator 
and the pollution control equipment. (MHR) 


5909 (MASEC-CF—80-005, pp 98-102) Wood gasifica- 
tion: state of the art. Halligan, J.E.; Turpin, J.L. (Univ. of 
Arkansas, Fayetteville). 1979. 

From Mid-American wood combustion conference; Traverse 
City, MI, USA (8 Nov 1979). 

Physical properties to consider in the wood gasification 
process are moisture content, bulk density, angle of repose, and par- 
ticle size and shape. Chemical properties are also important, espe- 
cially pesticide and herbicide residue and effluent which can create 
environmental and safety hazards. The thermal process has advan- 
tages and disadvantages in comparison to the biological processes. 
The former takes a shorter time, and the latter is susceptible to 
slight changes in feedstock composition. In addition, disposal of res- 
idue is minimal in the thermal process compared to the biological, 
which can produce 70 percent solids. Thermal is not well suited to 
very small scale operation, and it requires more capital and trained 
personnel. 


5910 (MASEC-CF—80-005, pp 103-104) Catalytic gasi- 
fication of wood residues for methanol generation. Mudge, 
L.K.; Sealock, L.J. Jr.; Robertus, R.J.; Weber, S.L.; Ham, 
D.G.; Mitchell, D.H. (Pacific Northwest Lab., Richland, 
WA). 1979. 

From Mid-American wood combustion conference; Traverse 
City, MI, USA (8 Nov 1979). 

Plant size and cost of wood are the main determinants of the 
cost of producing methanol from catalytic gasification of wood. A 
200-ton a day dry wood plant using wood at $20 per dry ton can 
produce methanol at a cost of about 75 cents a gallon, it is estimat- 
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5911 (MASEC-CF—80-005, ; pp 105-106) Current status 
of thermochemical liquefaction of biomass. Elliott, D.C. (Pa- 
cific Northwest Lab., Richland, WA). 1979. 

From Mid-American wood combustion conference; Traverse 


City, MI, USA (8 Nov 1979). 
The various research and early process development stages 


in the production of synthetic liquids from biomass are reviewed. 
Some patents in this field have been obtained, and studies are also 
being made in the indirect production of liquid fuels from biomass. 


5912 (MASEC-CF—80-005, pp 107-109) Charcoal pro- 
duction. Perry, J.D. (Tennessee Valley Authority, Norris). 
1979. 

From Mid-American wood combustion conference; Traverse 
City, MI, USA (8 Nov 1979). 

The TVA purchased a pyrolyzer, which when commer- 
cially ready, will be placed at Maryville College, Maryville, Ten- 
nessee, to provide heat for 650 students and 543,000 square feet of 
floor space. Authorities believe this unit can be run by one person 
to heat the college, produce charcoal at about $25 per ton, provide 
gas and oil, and use properly prepared forest and industrial residues 
as fuel. The unit, when operating properly, will not pollute. 


5913 (MASEC-CF—80-005, pp 110-114) Where to get 
design assistance. Rupert, J.D. (J. Daniel Rupert Co., Kala- 
mazoo, MI). 1979. 


From Mid-American wood combustion conference; Traverse 
City, MI, USA (8 Nov 1979). 

The economics and procedures for the installation of wood- 
fired burning units are reviewed touching on operations, analysis 
requirements, equipment, installation, retrofitting, used equipment, 
permits, EPA controls and specifications, and engineering. 


5914 a. eee omy 119) Long-term fi- 
nancing. Anderson, P. (Goldman-Sachs, New York, NY). 
1979. 

From Mid-American wood combustion conference; Traverse 


City, MI, USA (8 Nov 1979). 

The various methods of financing construction of a waste- 
wood energy plant are outlined. Financing can be part of a munici- 
pal service, such as a power plant or a sanitation plant; it can be by 
a corporation; or it can be a project such as an airport or other sep- 
arate authority. Municipal financing has the advantage of issuing 
tax-exempt bonds which save three percent in costs. Corporations 
can also issue tax-exempt bonds, provided they live up to IRS stip- 
ulations, which include that the wood must be waste, and designat- 
ed waste at the time of the sale of the bonds. If it can be deter- 
mined that 65 prcent of the fuel is waste, then the plant can be fi- 
nanced 100 percent. The various conditions relating to credit con- 
siderations are reviewed. 


(SERI/PR—8104-2-T3) Commercialization of a 
thick film solar cell. Quarterly technical progress report, Sep- 
tember 1, 1980 to October 1, 1980. McDonald, G.D. (John- 
son Controls, Inc., Milwaukee, WI (USA)). 1980. Contract 
AC02-77CH00178. 29p. NTIS, PC A03/MF AO1. 

Films of CdS were prepared by screen printing and were 
sintered using a variety of firing conditions and flux concentrations. 
At the higher temperatures, longer firing temperatures, and lower 
flux concentrations crystals of cadmium oxide formed on the sur- 
face of the CdS film. Preparation of the copper sulfide barrier via 
the aqueous solution treatment was found to produce suitable bar- 
riers only when the films were pre-etched in HCl and when the dip 
solution containing CuzCl was hot. CdS films formed on indium 
oxide coated glass showed no evidence of indium penetration into 
the CdS layer. Transmission studies of the CdS layer failed because 
of the opacity of the films relative to the equipment available. 


5916 (SERI/PR—8143-1-T2) Development of copper 
sulfide/cadmium sulfide thin film solar cells. Third technical 
progress report, 13 January-12 April 1980. Szedon, J.R.; 
Shirland, F.A.; Stoll, J.A.; Dickey, H.C.; Biter, W.J. (Wes- 
tinghouse Research and Development Center, Pittsburgh, 
PA (USA)). 23 Jul 1980. Contract AC02-77CH00178. 39p. 
NTIS, PC A03/MF AO1. 

During the course of this quarter, peak cell performance has 
been improved from 0.455V to 0.510V, from 11.8 to 20.2 mA/cm? 
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and from 3.3% to 6.5% as regards open circuit voltage, short cir- 
cuit current density and conversion efficiency, respectively. Infor- 
mation exchanges and critical reviews of process details have been 
made with the cooperation of the group at the Institute of Energy 
Conversion, University of Delaware. As a result of these, two areas 
were identified which lead to higher cell performance. Substrate 
temperature control and monitoring to higher cell performance. 
Substrate temperature control and monitoring during deposition 
were improved by the use of a thermocouple welded to the foil 
substrate. Fast, thorough rinsing of the CdS films in the interval be- 
tween the etch for surface texturing and the immersion in cuprous 
chloride for barrier formation resulted in less reflective surfaces, 
and simultaneously high short circuit current and open circuit volt- 
age performance. 


5917 (SERI/PR—8277-1-T1) Thin film polycrystalline 
silicon solar cells. Quarterly technical progress report No. 3, 
1 April 1980-30 June 1980. Sarma, K.R.; Rice, M.J.; Legge, 
R.; Ellis, R.J. (Motorola, Inc., Phoenix, AZ (USA)). Jun 
poy Contract AC02-77CH00178. 49p. NTIS, PC A03/MF 
A0l. 

During this third quarter of the program, the high pressure 
plasma (hpp) deposition process has been thoroughly evaluated 
using SiHCls and SiCl, silicon source gases, by the gas chromato- 
graphic analysis of the effluent gases from the reactor. Both the 
deposition efficiency and reactor throughput rate were found to be 
consistently higher for hpp mode of operation compared to conven- 
tional CVD mode. The figure of merit for various chlorosilanes as 
a silicon source gas for hpp deposition is discussed. A new continu- 
ous silicon film deposition scheme is developed, and system design 
is initiated. This new system employs gas interlocks and eliminates 
the need for gas curtains which have been found to be problematic. 
Solar cells (2 cm x 2 cm area) with AM1 efficiencies of up to 12% 
were fabricated on RTR grain enhanced hpp deposited films. The 
parameters of a 12% cell under simulated AM1 illumination were: 
V/sub OC/ = 0.582 volts, J/sub SC/ = 28.3 mA/cm? and F.F. = 
73.0%. 


5918 (SERI/PR—9152-1-T1) Emerging materials for 
solar cell applications: electrodeposited CdTe. Second quarter 
report, May 16-August 15, 1980. Basol, B.; Stafsudd, O. 
(Monosolar, Inc., Santa Monica, CA (USA)). 10 Sep 1980. 
Contract AC02-77CH00178. 15p. NTIS, PC A02/MF AOI. 

Work was centered about improving electroplating processes 
and cell fabrication techniques, with emphasis being given to three 
differing n-CdTe/Au Schottky configurations. The highest values 
of efficiency-related parmeters achieved with a simulated solar irra- 
diation of 100 mW/cm? were 0.57V for open circuit voltage, 0.6 for 
fill factor, and 6 mA/cm? for short circuit current. Four important 
parameters are known to control the quality of the Monosolar elec- 
trodeposition process and resultant solar cells. They are electrolyte 
temperature, Te concentration in the solution at a specific pH, dep- 
Osition or quasi-rest potential, and flow pattern of the electrolyte 
(stirring). The first three considerations are believed to be fully un- 
derstood and optimized. Work is underway to further understand 
the effects of stirring on the diffusion of ionic components and the 
effects on CdTe film performance. Work was accelerated during 
the quarter to increase the short circuit current. Parallel programs 
using laser irradiation of finished CdTe films, heat treatment, and 
changes in the electrodeposition process itself to recrystallize films 
were started. The surface etching technique has been highly re- 
fined, while the entire cell manufacturing process is now reproduc- 
ible when defect-free substrates are used. 


5919 (SERI/PR—9175-1-T2) Electrochemical photovol- 
taic cells. Quarterly technical progress report, August 1-Octo- 
ber 31, 1980. Ang, P.G.P.; Sammells, A.F. (Institute of Gas 
Technology, Chicago, IL (USA)). Dec 1980. Contract 
AC02-77CH00178. 22p. NTIS, PC A02/MF AOl1. 
Liquid-junction photoelectrochemical cells can be used 
either for the direct conversion of solar energy to electricity or to 
generate stored chemical species available for later electrochemical 
discharge. The objective of this program is to identify experimental 
approaches for electrochemical photovoltaic cells that not only 
show promise of high power-conversion efficiencies but also have 
the potential to achieve long life and the capacity for energy stor- 
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age. The work is organized as follows: (1) selection of high-efficien- 
cy semiconductor photoelectrode/electrolyte systems; (2) develop- 
ment of long-life electrochemical photovoltaic cells; (3) develop- 
ment of an all solid-state electrochemical photovoltaic cell with in- 
situ. storage; and (4) demonstration of laboratory-size 
photoelectrochemical cell with redox storage. This program is di- 
rected toward identifying a suitable match between the proposed 
semiconductor and the redox species present in aqueous, nona- 
queous, and solid electrolytes for achieving the necessary perform- 
ance and semiconductor stability requirements. Emphasis is on 
aqueous electrolyte-based systems where fast kinetics are favored. 
The proposed systems will be compatible with convenient storage 
of the electroactive species generated and their later electrochemi- 
cal discharge in a redox cell. 


5920 (SERI/PR—9192-1-T2) Thin film polycrystalline 
silicon solar cells. Second technical progress report, July 16, 
1980-October 15, 1980. (Poly Solar, Inc., Garland, TX 
(USA)). Oct 1980. Contract AC02-77CH00178. 32p. NTIS, 
PC A03/MF AOl1. 

The objectives of this contract are to fabricate large area 
thin film silicon solar cells with AM1 efficiency of 10% or greater 
with good reproducibility and good yield and to assess the feasibil- 
ity of implementing this process for manufacturing solar cells at a 
cost of $300/kWe. Efforts have been directed to the purification of 
metallurgical silicon, the preparation and characterization of sub- 
strates and epitaxial silicon layers, and the fabrication and charac- 
terization of solar cells. The partial purification of metallurgical sili- 
con by extraction with aqua regia has been further investigated in 
detail, and the resulting silicon was analyzed by the atomic absorp- 
tion technique. The unidirectional solidification of aqua regia-ex- 
tracted metallurgical silicon on graphite was used for the prepara- 
tion of substrates, and the impurity distribution in the substrate was 
determined and compared with the impurity content in metallurgi- 
cal silicon. The effects of heat treatment on the impurity distribu- 
tion in the substrate and in the epitaxial layer have also been inves- 
tigated. Large area (30 to 60 cm?) solar cells have been prepared 
from aqua regia-extracted metallurgical silicon substrates by depos- 
iting a p-n junction structure using the thermal reduction of trich- 
lorosilane containing appropriate dopants. The AM1 efficiencies are 
about 9% for cells of 30 to 35 cm? area. Larger area, 60 cm’, thin 
film solar cells have been fabricated for the first time, and their 
AM1 efficiencies are slightly higher than 8%. The spectral re- 
sponse, minority carrier diffusion length, and I/sub sc/-V/sub oc/ 
relation in a number of solr cells have been measured. 


5921 (SERI/RR—612-733) SERI laser scanner system. 
Matson, R.J.; Cannon, T.W. (Solar Energy Research Inst., 
Golden, CO (USA)). Oct 1980. Contract AC02-77CH00178. 
25p. NTIS, PC A02/MF AOl1. 

A Laser Scanner System (LSS) produces a photoresponse 
map and can be used for the nondestructive detection of nonunifor- 
mities in the photoresponse of a semiconductor device. At SERI 
the photoresponse maps are used to identify solar cell faults includ- 
ing microcracks, metallization breaks, regions of poor contact be- 
tween metallization and the underlying emitter surface, and vari- 
ations in emitter sheet resistance. The SERI LSS is patterned after 
the LSS unit documented in the NBS Special Publication 400-24 A 
Laser Scanner for Semiconductor Devices by D.E. Sawyer and 
D.W. Berning. Assuming reader familiarity with the above publica- 
tion, the modifications introduced by SERI are specified with the 
intention that the two reports can be used to reproduce the SERI 
LSS. The optical and electronic systems are reviewed, briefly dis- 
cussing the significant items of each. The most notable difference 
between the two systems is the SERI substitution of commercially 
available state-of-the-art modular electronics for the discreet com- 
ponent circuitry used in the NBS LSS. 


5922 Compensated amorphous silicon solar cell. Carl- 
son, D. E. (to RCA Corp). US Patent 4,217,148. 12 Aug 
1980. Filed date 18 Jun 1979. vp. 

An amorphous silicon solar cell incorporates a region of in- 
trinsic hydrogenated amorphous silicon fabricated by a glow dis- 
charge wherein said intrinsic region is compensated by p-type do- 
pants in an amount sufficient to reduce the space charge density of 
said region under illumination to about zero. 
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5923 Solar cell system having alternating current output. 
Evans, J. C. (to U S of America NASA Administrator Of). 
US Patent 4,217,633. 12 Aug 1980. Filed date 10 Aug 1979. 
vp. 

A monolithic multijunction solar cell is modified by fabricat- 
ing an integrated circuit inverter on the back of the cell to produce 
a device capable of generating an alternating current output. In an- 
other embodiment, integrated circuit power conditioning electron- 
ics is incorporated in a module containing a solar cell power 


supply. 


5924 Amorphous semiconductors equivalent to crystal- 
line semiconductors. Izu, M.; Ovshinsky, S. R. (to Energy 
Conversion Devices Inc). US Patent 4,217,374. 12 Aug 
1980. Filed date 8 Mar 1978. vp. 

A method of making an amorphous semiconductor film or 
the like having desirable photoconductive and/or other properties 
comprises forming an amorphous semiconductor film, preferably by 
vaporizing silicon or the like in an evacuated space and condensing 
the same on a substrate in such space, and preferably at the same 
time, introducing at least two or three compensating or altering 
agents into the film, like activated hydrogen and fluorine, in 
amounts which substantially reduce or eliminate the localized states 
in the energy gap thereof so that greatly increased diffusion lengths 
for solar cell applications is obtained and dopants can be effectively 
added to produce P or N amorphous semiconductor films so that 
the films function like similar crystalline materials. 


5925 Fuels and chemicals from biomass, Mehlberg, 
R.L.; Ladisch, M.R.; Tsao, G.T. (Purdue Univ., West La- 
fayette, IN). Contract ET-78-S-02-4658. pp K.1-K.12 of 
Proceedings of the alcohol fuel production and utilization 
conference. Lincoln, NE; Nebraska Center for Continuing 
Education (1980). 

From Alcohol fuel production and utilization conference; 
Lincoln, NB, USA (13 Mar 1980). 

Successful conversion of the biomass to liquid fuels has been 
limited first by low sugar yields, and then by low conversion of 
these complex sugar mixtures to useful products. By the process 
discussed here, a series of hydrolysis steps and solvent decrystalliza- 
tion of cellulose are used to convert more than 90% of the carbo- 
hydrates in a cellulosic material to fermentable sugars. The various 
sugars are in turn fermented by a single organism to ethanol in high 
yield. This process is designed to operate in conjunction with a 
high yield grain alcohol plant. 


1407 Solar Thermal Power Systems 


REFER ALSO TO CITATION(S) 5883, 5951, 6018 


5926 (DOE/SF/10505—4)  Solar/hydro _ integration 
study. Technical progress report, February-July 1980. (Water 
and Power Resources Service, Denver, CO (USA). Engi- 
neering and Research Center). 1980. Contract AI03- 
79SF 10505. 47p. NTIS, PC A03/MF AOl1. 

The Water and Power Resources Service in cooperation 
with the Department of Energy (DOE) is investigating the techni- 
cal and economic feasibility of integrating solar central receiver 
powerplants with the Federal hydroelectric power system in the 
southwest United States. The principal hydro facility in this region 
is Hoover Dam. It is located on the Colorado River with Lake 
Mead on the upstream side and Lake Mohave on the downstream 
side. The central receiver was selected for this application because 
DOE has identified it as the most economically feasible design for 
large power systems, i.e., 100-MWe systems or larger. Typical me- 
teorological year (TMY) data were obtained for Las Vegas from 
the Solar Energy Research Institute. Plots of available solar energy 
at Yuma and Mormon Mesa are presented for several operational 
threshold levels. The data show that a solar plant's operational time 
can be reduced by 20% and still utilize more than 97% of the avail- 
able solar energy. The Mormon Mesa site has slightly more solar 
energy available than the Yuma site. A meteorological surface ob- 
servation network (MESONET) weather station is being prepared 
for installation at the Yuma site. The MESONET station which 
normally measures temperature, relative humidity, barometric pres- 


ERA VOL.6,NO.5/ 796 


sure, wind speed, and wind direction will be retrofitted to measure 
direct beam and global radiation. The radiation data will be used in 
dynamic simulations of solar power systems. (WHK) 


5927 (PNL—3576) Barstow heliostat mirror glass char- 
acterization. Lind, M.A.; Buckwalter, C.Q. (Battelle Pacific 
Northwest Labs., Richland, WA (USA)). Sep 1980. Con- 
tract AC06-76RL01830. 40p. NTIS, PC A03/MF AO1. 

The technical analysis performed on the special run of low 
iron float glass procured from the Ford Glass Division for the ten 
megawatt solar thermal/electric pilot power plant to be constructed 
at Barstow, California is discussed. The topics that are addressed 
include the optical properties and the relative durability of the 
glass. Two optical parameters, solar transmittance and optical flat- 
ness, were measured as referenced in the specification and found to 
be better than the stated tolerances. The average solar transmit- 
tance exceeded 0.890 transmittance units. The glass also exhibited 
optical angular flatness deviations less than +-1.0 mrad as required. 
Both qualitative and quantitative accelerated weathering tests were 
performed on the glass in order to compare its durability to other 
soda lime float glass and alternate composition glasses of interest to 
the solar community. In both the quantitative leaching experiments 
and the more qualitative room temperature and elevated tempera- 
ture water vapor exposure experiments the heliostat glass exhibited 
the same characteristics as the other soda-lime silicate float glasses. 
As a final test for mirroring compatability, selected samples of the 
production run of the glass were sent to four different commercial 
manufacturers for mirror coating. None of the manufacturers re- 
ported any difficulty silvering the glass. Based on the tests per- 
formed, the glass meets or exceeds all optical specifications for the 
Barstow heliostat field. 


5928 (SERI/SP—633-637) Solar central receiver sys- 
tems comparative economics. Eicker, P.J. (Solar Energy Re- 
search Inst., Golden, CO (USA)). Apr 1980. Contract 
AC02-77CH00178. 9p. (CONF-7909189—1). NTIS, PC 
A02/MF AO1. 

From Solar central receiver semiannual review meeting; 
Williamsburg, VA, USA (11 Sep 1979). 

Several major conceptual design studies of solar central re- 
ceiver systems and components have been completed in the last 
year. The results of these studies are used to compare the projected 
cost of electric power generation using central receiver systems 
with that of more conventional power generation. The cost esti- 
mate for a molten salt central receiver system is given. Levelized 
busbar energy cost is shown as a function of annual capacity factor 
indicating the fraction of the cost due to each of the subsystems. 
The estimated levelized busbar energy cost for a central receiver 
(70 to 90 mills per kilowatt hour) is compared with the levelized 
busbar energy cost for a new coal fired Rankine cycle plant. Sensi- 
tivities to the initial cost of coal and the delta fuel escalation are 
shown. (WHK) 


5929 Facility for generating technically useable energy 
by conversion of solar energy. Ziemba, G. US Patent 
4,217,147. 12 Aug 1980. vp. 

A facility is described for generating technically useable 
energy by converting solar energy in which a single large concave 
mirror is disposed in a depression in the ground and has supported 
thereabove a supporting structure, on a support arm of which an 
elongated energy collector is provided extending from the theoreti- 
cal focal point for rays on the axis to the periphery of the spherical 
mirror, said supporting structure supporting the energy collector 
for rotation about the center of the mirror to follow the changing 
position of the sun. Also disclosed is a method for making such a 
mirror. 


5930 Solar energy with chemical storage for cogenera- 
tion of electric power and heat. Prengle, H.W. Jr.; Hunt, 
J.C.; Mauk, C.E.; Sun, E.C.H. (Univ of Houston, Tex). 
Solar Energy. Journal of Solar Energy Science and Technology 
(U.S.); 24: No. 4, 373-384(1980). 

A 100 MWe Central Receiver-Ammonium Hydrogen Sulfate 
Cycle cogeneration power plant is discussed in detail. Cycle analy- 
sis, preliminary cost estimates, and unit energy costs are also dis- 
cussed. 12 refs. 
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1408 Ocean Thermal Gradient And Salinity Gradient 
Power Systems 


5931 Mist flow ocean thermal energy process. Ridgway, 
S. L. (to R And D Assoc). US Patent 4,216,657. 12 Aug 
1980. Filed date 20 Mar 1978. vp. 

Power is generated using the temperature difference between 
the water at the surface of a large body of water whose tempera- 
ture might be in the vicinity of 25°C or 77°F, and water at consid- 
erable depth in the body of water whose temperature might be in 
the order of about 5°C or 41°F. A floating structure is provided 
which extends in the order of 50 meters below the surface of the 
water, and input water is initially filtered and deaerated, and then 
drops for most of the height of the submerged structure before 
driving a conventional hydraulic turbine. The warm wacer at the 
output of the turbine is returned to the level of the surface of the 
body of water by a mist flow pump arrangement using a large ta- 
pered duct that is operated at reduced pressure, with droplets of 
the warm water from the output of the turbine being sprayed into 
the bottom of the duct. With the duct being at a pressure below the 
saturation vapor pressure of the injected warm water, some of the 
water evaporates or boils to form steam and this expanding steam 
carries the water droplets to the top of the duct against the force of 
gravity. The droplets are small enough so that the viscous friction 
is sufficient to enable the steam to carry them up. At the top of the 
duct the flow is turned radially outward to a condenser, in which 
cold water from the depths is employed to condense the mist, and 
the mixed hot and cold water stream is subsequently returned to an 
intermediate temperature level of the body of water. 


5932 Ocean thermal energy conversion: technology de- 
velopment. Richards, W.E.; Vadus, J.R. (DOE, USA). 
Marine Technology Society Journal (U.S.); 14: No. 1, 3- 
14(Feb-Mar 1980). 

The concept uses the temperature differences, about 22°C, 
between the warm surface water (26°F) and the cold deep water 
(4°C at 910 meters) to operate a heat engine. The resultant output 
can be distributed in various ways, including transmission of electri- 
cal power for interface with an existing power grid system, or 
direct use by a large “plantship” on which an energy intensive in- 
dustry such as aluminum manufacturing or ammonia production is 
housed. This paper presents a summary accounting of the technical 
developments, the accomplishments and major findings, the remain- 
ing problems, and the proposed plans for the future. 12 refs. 


1409 Solar Thermal Utilization 


5933 (ANL/SDP—10) Methods for improving the accu- 
racy of air flow measurements. Vresk, J. (Argonne National 
Lab., IL (USA)). Sep 1980. Contract W-31-109-ENG-38. 
27p. (SOLAR/0908—80/70). NTIS, PC A03/MF AOI. 

Air flow measurement technology is reviewed, and instru- 
mentation that can improve the accuracy of air flow measurements 
in solar energy systems is proposed and described. It also analyzes 
the accuracy that is achievable in such measurements, furnishes in- 
stallation instructions, and estimates the cost of replacing the single- 
point flow sensing devices used at present with improved measur- 
ing instrumentation. 


5934 (DOE/CS/30169—4) Subcatcher monitoring proj- 
ect. Semi-annual technical report, January-June 1980, Trele- 
ven, K.; Maeda, B. (Davis Alternative Technology Asso- 
ciates, CA (USA)). 25 Oct 1980. Contract FG02- 
79CS30169. 20p. NTIS, PC A02/MF AOl1. 

The performance of the hardware and software of the data 
acquisition system was improved; better display methods were de- 
veloped for the data collected; and the usual data collection and re- 
duction methods were continued. A plotting program has been de- 
veloped which takes the hourly data from CRUNCH, a program 
which holds the data for each channel in digital form. This plotting 
program, called PLTRS, allows the user to see temperature or radi- 
ation data for several channels and several days, all on one graph. 
The usual daily temperature, monthly temperature and load and 
performance data are included. PLTRS graphs produced by a Cal- 
comp plotter on the Burroughs B6700 are presented also. (MHR) 
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5935 (DOE/CS/31507—T1) Wyoming rural electric as- 
sociation, office building, » Wyoming. Operaticn and 

maintenance manual. (Mechanical Energy Systems, Inc., Salt 
Lake City, UT (USA)). Aug 1979. Contract FCO03- 
77CS31507. 107p. TIC. 

A solar heating system which uses 870 ft? of flat plate collec- 
tors and a 1700 gal. storage tank for a 9000 ft? office building is 
described. Photographs, drawings, descriptions, service notices, and 
acceptance data tests are presented. (MHR) 


5936 (DOE/JPL/954847—80/8) Phase 2 of the auto- 
mated array assembly task of the low-cost silicon solar array 
project. Final report, 1 April 1979-31 March 1980. Coleman, 
M.G.; Pryor, R.A.; Sparks, T.G.; Legge, R.M.; Saltzman, 
D.L. (Motorola, Inc., Phoenix, AZ (USA). Semiconductor 
Group). 1980. Contract NAS-7-100-954847. 98p. NTIS, PC 
A05/MF A011. 

Several specific processing steps, as part of a total process 
sequence for manufacturing silicon solar cells, were studied during 
this contract. Ion implantation has been identified as the Motorola 
preferred process step for impurity doping. Unanalyzed beam ion 
implantation has been shown to have major cost advantages over 
analyzed beam implantation. Further, high quality cells have been 
fabricated using a high current unanalyzed beam. Mechanically 
masked plasma patterning of silicon nitride has been shown to be 
capable of forming fine lines on silicon surfaces with spacings be- 
tween mask and substrate as great as 250 ym (10 mils). Extensive 
work was performed on advances in plated metallization. The need 
for the thick electroless palladium layer has been eliminated. Fur- 
ther, copper has been successfully utilized as a conductor layer, uti- 
lizing nickel as a barrier to copper diffusion into the silicon. Plasma 
etching of silicon for texturing and saw damage removal has been 
shown technically feasible, but not cost-effective compared to wet 
chemical etching techniques. 


5937 (DOE/OR/06028—T5) Development of a proto- 
type heat engine for energy conservation. report, 
April-June 1979. Ginell, W.S. (McDonnell Douglas Astro- 
nautics Co.-West, Huntington Beach, CA (USA)). Jul 1979. 
Contract AC05-78OR06028. 16p. NTIS, PC A02/MF AOl1. 

The goals of this program are to produce a 1 hp Nitino! heat 
engine, to obtain a set of performance measurements over a range 
of operating conditions, and to establish design relations between 
performance and hardware configurature, engine dimensions, and 
Nitinol characteristics. During the preceding three month period, 
the engine module (MOD) and hysteresis brake control system 
were fabricated and Nitinol element conditioning studies were con- 
tinued. Nitinol wire required for the module and for the engine has 
not yet been delivered. Conditioning studies have progressed to the 
point where bounding limits for several variable parameters have 
been identified. Within these limits, Nitinol elements have been me- 
chanically and thermodynamically cycled to ~ 10° cycles without 
failure. 


5938 (DOE/OR/06028—T6) Development of a proto- 
type heat engine for energy conservation. Progress report, 
October-December 1979. Gineil, W.S. (McDonnell Douglas 
Astronautics Co.-West, Huntington Beach, CA (USA)). Jan 
1980. Contract AC05-78O0R06028. 9p. NTIS, PC A02/MF 
A0l. 

The goals of this program are to produce a | hp Nitinol heat 
engine; to obtain a set of performance measurements over a range 
of operating conditions, and to establish design relations between 
performance and hardware configurature, engine dimensions, and 
Nitinol characteristics. During the preceding reporting period, the 
principal efforts were directed toward completion and initial oper- 
ation of the Nitinol Engine Module (MOD). Diagnostic instrumen- 
tation was completed and a computerized data acquisition system 
was installed. Nitinol elements for MOD were conditioned and in- 
stalled and the MOD was operated briefly. The first samples of Ni- 
tinol manufactured and processed at ORNL (Type 3) were charac- 
terized, and a second sample (Type 5) has been received. Sufficient 
quantities of Nitinol wire for full scale MOD operation and for the 
final engine are not yet available. 
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5939 (IS-M—299) Effect of design parameter changes 
on the thermal performance of a transwall passive solar heat- 
ing system. Hull, J.R.; McClelland, J.F.; Hodges, L.; Huang, 
J.L.; Fuchs, R.; Block, D.A. (Ames Lab., IA (USA)). 1980. 
Contract W-7405-ENG-82. 5p. (CONF-801016—18). NTIS, 
PC A02/MF AOI. 

From 5. national passive solar conference; Amherst, MA, 
USA (19 Oct 1980). 

Thermal performance data for a test-prototype Transwall 
system in a passive test room are analyzed and used to revise and 
validate a thermal network model of the Transwall system. The 
mathematical model is then used to predict Transwall thermal per- 
formance as a function of design parameters in an hour-by-hour 
simulation throughout the heating season for the climates of 
Boston, Madison, and Albuquerque. System parameters are varied 
one at a time, holding all other parameters at the values for a stand- 
ard reference design. The Transwall design parameters varied are: 
collector area to building load ratio, Transwall thickness, transmit- 
tance of the absorber plate, and amount of internal thermal mass. 
The solar savings fraction is calculated for each condition and com- 
pared to that of the reference design in a graphical presentation. 
Results indicate that excellent thermal performance may be ob- 
tained while still allowing substantial design flexibility to achieve a 
viable system. 


5940 (LBL—10619) Verification of BLAST by compari- 
son with direct gain test cell measurements. Andersson, B.; 
Bauman, F.; Kammerud, R. (California Univ., Berkeley 
(USA). Lawrence Berkeley Lab.). Nov 1980. Contract W- 
7405-ENG-48. 42p. NTIS, PC A03/MF AOl1. 

Comparisons between temperatures measured in a direct 
solar gain test cell and temperatures predicted by the building 
energy analysis computer program BLAST are reported. The com- 
parisons were performed for three distinct climate periods; the sim- 
ulations were driven by weather data collected at the test cell site 
in Los Alamos, New Mexico. The test cell configurations and 
weather data manipulations are described; quantitative evaluations 
of the comparisons between measured and predicted interior tem- 
peratures are presented; limitations of the comparisons are dis- 
cussed; and sensitivities of the simulation results to uncertainties in 
the measured parameters are examined. 


5941 (SOLAR/0024—79/41) Thermal performance of 
hot water systems in the National Solar Data Network. Wal- 
lace, C.T. (International Business Machines Corp., Hunts- 
ville, AL (USA)). Jul 1979. Contract EG-77-C-01-4049. 43p. 
NTIS, PC A03/MF AO1. 

An overview is presented of the thermal performance of the 
operational hot water systems in the National Solar Data Network. 
Selected systems are discussed in detail to present characteristics of 
design and application which contribute to superior performance. 
Emphasis is given to the relationship of system design to the ex- 
pected system load. This evaluation includes comparative evalua- 
tion charts by which relative performance may be judged. 


5942 (SOLAR/0025—80/42) Comparative report: per- 
formance of active solar space heating systems, 1979-1980 
heating season. Kendall, P.W.; Holte, H.O.; Welch, K.M.; 
Kennedy, M.J. (Automation Industries, Inc., Silver Spring, 
MD (USA). Vitro Labs. Div.). 1980. Contract ACO1- 
79CS30027. 256p. NTIS, PC Al2/MF AOl1. 

Data and information are provided on 110 heating sites of 
the NSDN. Of these, comprehensive data is included for 32 sites, 
which represents an increase of 100% over the 16 sites discussed in 
the previous heating season’s report. In addition to the greater 
number of sites analyzed, a more in-depth review of performance is 
presented with a greater variety of data than was previously made 
available. Millions of individual measurements from these sites pro- 
vide a large reservoir of data for operational and comparative anal- 
ysis. The detailed measurement data for these systems have been 
analyzed and are presented on the basis of monthly and seasonal 
performance factors. The data points recorded by on-site instru- 
ments are accumulated, reduced and analyzed in accordance with a 
hierarchal structure which leads to an understanding of overall 
system performance. Parameters and performance indices presented 
include overall system delivered loads, solar fraction of load, solar 
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savings ratio, coefficient of performance, energy collected and 
stored, and various subsystem efficiencies. The comparison of these 
factors has allowed evaluation of the relative performance of var- 
ious systems. A matrix of performance indices has been constructed 
to facilitate comparison of the representative solar heating installa- 
tions. 


5943 (SOLAR/1010—79/14) A-Frame Industries, Kan- 
eohe, Hawaii, October 1978-March 1979. Werner, C.L. (In- 
ternational Business Machines Corp., Gaithersburg, MD 
(USA)). 1979. Contract EG-77-C-01-4049. 60p. NTIS, PC 
A05/MF AOl1. 

A-Frame Industries solar energy system provides domestic 
hot water to a single family residence located in Kaneohe, Hawaii. 
The overall system results are summarized. A system description is 
presented. Analysis of the system thermal performance was accom- 
plished using a system energy balance technique. A detailed assess- 
ment of the individual subsystems applicable to the site is presented. 
(MHR) 


5944 (SOLAR/1012—79/14) Solar energy system per- 
formance evaluation. J.D. Evans, Inc., House A, Columbia, 
Maryland, November 1978-March 1979. Fu, C.M. (Interna- 
tional Business Machines Corp., Gaithersburg, MD (USA)). 
1979. Contract EG-77-C-01-4049. 69p. NTIS, PC A04/MF 
AOl. 

The J.D. Evans, Inc., House A solar energy system provides 
domestic hot water preheating and space heating to a single-family 
residence located in Columbia, Maryland. A summary of the over- 
all system results is presented. A system description is given. Anal- 
ysis of the system thermal performance was accomplshed using a 
system energy balance technique. A detailed assessment of the indi- 
vidual subsystems applicable to the site is presented. (MHR) 


5945 (SOLAR/1038—80/14) Saddle Hill Trust Lot 36, 
Medway, Massachusetts: solar energy system performance 


evaluation, October 1979 through May 1980, Brauch, M.L. 
(Automation Industries, Inc., Silver Spring, MD (USA). 
Vitro Labs. Div.). 1980. Contract AC01-79CS30027. 135p. 
NTIS, PC A07/MF AOl. 

Performance of the Saddle Hill Trust Lot 36 solar energy 
system from October 1979 through May 1980 is described. The 
solar system is in a single-family residence which has 178 square 
meters of conditioned space. The home is located in Medway, Mas- 
sachusetts about 30 km southwest of Boston. The solar energy 
system is a liquid-based active type, with 29.26 m? of Daystar, flat- 
plate collector area and 2840 liters of water thermal storage. The 
site experienced average, daily incident, irradiance of 13.93 MJ/m? 
and an average ambient temperature of 5°C during the period de- 
scribed. Under these conditions, the solar energy system supplied 
47% of the energy required for space heating and domestic hot 
water, saving 1237 liters of fuel oi] and 3839 kWh of electrical 
energy. 


5946 (SOLAR/2014—78/60) Solar project cost report 
for Blakedale Professional Center, Greenwood, South Caroli- 
na. Hale, H.J. (Mueller Associates, Inc., Baltimore, MD 
(USA)). 1978. Contract W-31-109-ENG-38. 29p. NTIS, PC 
A03/MF AOl1. 

The solar energy system provides space heating and domes- 
tic hot water for half the office space at the Blakedale Professional 
Center. The system utilizes three banks of collectors, with a net 
area of 928 ft? and a gross area of 954 ft?, roof mounted in a saw- 
tooth configuration with aluminized mylar reflectors on the backs 
of the supports. The collectors are double glazed and have copper 
absorber plates with a nonselective black coating. Storage capacity 
is 5000 gallons and is provided by a steel storage tank covered with 
polyurethane insulation buried underground approximately 50 feet 
from the building. The construction costs are presented. Category 
system costs are listed by materials, subcontract labor, and subcon- 
tract materials. The installed costs of the system were $47,855 in 
1976 dollars not including general contractor overhead and profit, 
construction management fees, and general and administrative 
costs. (MHR) 
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5947 (SOLAR/2019—80/14) South Dakota School of 
Mines, Keystone, South Dakota: solar energy system perform- 
ance evaluation, December 1979-May 1980. Klotz, J.H. 
(Automation Industries, Inc., Silver Spring, MD (USA). 
Vitro Labs. Div.). 1980. Contract AC01-76CS32399;ACO01- 
79CS30027. 127p. NTIS, PC A07/MF AO1. 

Performance of the South Dakota School of Mines solar 
energy system from December 1979 to May 1980 is described. The 
system is installed in the Mt. Rushmore National Memorial Visitors’ 
Center near Keystone, South Dakota. The site is located at 44°N 
latitude and 1600 m elevation. The building has 540 m? of condi- 
tioned space and a design overall thermal transfer coefficient (UA) 
of 0.22 GJ(°C/sub <21/ d)~*. The solar energy system is of liquid- 
based active type, with 187 m? of flat-plate collector area and 11.4 
m* of water thermal storage. The site experienced average irradi- 
ance of 155 WM~? and average ambient temperature of 2°C during 
the period described. Under these conditions, the solar energy 
system supplied 43% of the energy required for space heating, 
saving 3790 liters of fuel oil that would otherwise have been 
burned. Storage temperature set points for energy supply to space 
heating were investigated during the season, and results of the in- 
vestigation are described. The regime of 38°C threshold and 32°C 
cutoff temperature was found to be optimal. 


5948 Combined structural support and solar energy 
system. Klaila, W. J. US Patent 4,216,762. 12 Aug 1980. 
Filed date 1 Dec 1977. vp. 

A combined structural support and solar energy system with 
parallel joists having tubular upper chords defining conduits 
through which a fluid circulates for collection of solar energy and 
tubular lower chords defining conduits through which a fluid circu- 
lates for radiant heating and panel cooling. 


1410 Solar Collectors And Concentrators 


REFER ALSO TO CITATION(S) 5927, 5929 


5949 (BNL—51124) Thin-film flat-plate solar collectors 
for low-cost manufacture and installation. Andrews, J.W.; 
Wilhelm, W.G. (Brookhaven National Lab., Upton, NY 
(USA)). Mar 1980. Contract AC02-76CH00016. 37p. NTIS, 
PC A03/MF AOl. 

A flat-plate solar energy collector design using thin-film 
plastics in both the absorber and giazing is described. The design 
approach proceeded in two steps. First, cost constraints on solar 
collectors were determined using reasonable economic projections. 
Second, engineering was applied only to those ideas which had 
hope of falling within those cost boundaries. The use of thin-film 
plastics appeared most attractive according to these criteria. The 
nature of the marketing and distribution network can be expected 
to have a strong impact on the final installed cost of the collector; 
the proposed design has characteristics which could make possible 
a reduced price markup. 


5950 Microcomputer based 2-axis tracking controller for 
a concentrating solar collector. Borton, D.N.; Rogers, W.E. 
(Rensselaer Polytech Inst, Troy, NY). JECI (Industrial Elec- 
tronics and Control Instrumentation Group) Annual Confer- 
ence Proceedings (U.S.); No. 80CH1551-1, 252-256(1980). 
(CONF-800306—). 

From International IECI conference; Philadelphia, PA, USA 
(17 Mar 1980). 

A 70 kWth solar energy concentrating collector was de- 
signed for high performance and low cost. It has a microcomputer 
based controller for tracking the sun and other control functions. 


5951 (LBL—10148) Development of a new high tem- 
perature gas receiver utilizing small particles. Hunt, A.J. 
(California Univ., Berkeley (USA). Lawrence Berkeley 
Lab.). Jun 1980. Contract W-7405-ENG-48. 10p. (CONF- 
800639—2). NTIS, PC A02/MF AO1. 

From International symposium on solar thermal power; Mar- 
seilles, France (15 Jun 1980). 

The development of a new type of high temperature gas re- 
ceiver that utilizes the direct absorption of concentrated solar flux 


15 GEOTHERMAL ENERGY 
1501 Resource Status And Assessment 


by small particles suspended in the working fluid is described. The 
Small Particle Heat Exchange Receiver (SPHER) operates by in- 
jecting a very small mass of ultrafine carbon particles into a gas 
stream and exposing the suspension to concentrated sunlight that is 
passed through a window. The receiver can provide power to a 
Brayton cycle engine or supply industrial process heat. The advan- 
tages of this receiver are its simplicity, low pressure loss, light 
weight, and high efficiency. The analytical and experimental results 
to date are outlined including the optics of the small particle ab- 
sorbers, the analysis of receiver efficiency and recent experimental 
results. 


5952 (SERI/TR—631-544) Omnium-G parabolic dish 
optical efficiency: a comparison of two independent measure- 
ment techniques. Bohn, M.; Gaul, H. (Solar Energy Re- 
search Inst., Golden, CO (USA)). Oct 1980. Contract 
AC02-77CH00178. 16p. NTIS, PC A02/MF AO1. 

Measurements made at SERI of the optical efficiency of the 
Omnium-G parabolic dish concentrator are described. Two inde- 
pendent techniques were used: the cold-water calorimeter method 
and the heat of fusion method. Results from both techniques agree 
quite well and indicate that the optical efficiency for a 10-cm re- 
ceiver aperture is 25%. Optical efficiency measured in early 1979 
was 37%, and in mid 1979 it had degraded to 21%. An optical 
alignment procedure is described that resulted in the increase in op- 
tical efficiency from 21% to the current value of 25%. 


5953 Solar energy collector system including apparatus 
for balancing heat-exchange fluid flow. Clark, P. D. (to Sun- 
works Inc). US Patent 4,216,764. 12 Aug 1980. Filed date 
14 Sep 1978. vp. 

A cup-shaped member having cylindrical sides for coupling 
adjacent ends of headers of solar collectors of the liquid heat ex- 
change type or a header to an associated manifold is described. The 
member has a cylindrical body and an orifice in the base through 
which liquid flows. Several arrangements for using the member to 
couple the headers together or to a manifold are disclosed. 


5954 Transparent solar heat collector. Deminet, C. (to 
Boeing Co The). US Patent 4,216,765. 12 Aug 1980. Filed 
date 1 Mar 1978. vp. 

Infrared solar radiation is absorbed by a transparent convert- 
er glass for conversion of the infrared radiation into thermal 
energy. Liquid or air forms a transparent fluid medium that is con- 
ducted into heat transfer contact with the glass to carry the thermal 
energy away from the glass to a point of utilization. In one embodi- 
ment, the transparent converter glass consists of sintered particles 
of infrared absorptive glass located within a collector space formed 
within an all-glass panel. The panel includes glass walls extending 
outwardly of the walls forming the collector space. In a further 
embodiment, the transparent converter glass consists of elongated 
strips of infrared absorptive glass carried by support members so 
that the strips extend in a parallel, spaced-apart relation to form a 
venetian blind-like structure between glass panels. In a still further 
embodiment, the transparent converter glass consists of a slab of in- 
frared absorptive glass extending vertically within a building struc- 
ture to form a passageway for the flow of convectivelydriven air 
between the glass slab and two window panels forming a dry air- 
space therebetween. Instead of a thick unitary glass slab, smaller 
bricks of infrared absorptive glass are arranged to form courses of 
an internal wall within a building structure adjacent a glass 
window. 
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REFER ALSO TO CITATION(S) 5977 


5955 (DOE/ET/28392—T1) Program review: resource 
evaluation, reservoir confirmation, and exploration technol- 
ogy. Ward, S.H. (Utah Univ., Salt Lake City (USA)). May 
1978. Contract ACO7-78ET28392. 182p. NTIS, PC A09/MF 
AOl. 





15 GEOTHERMAL ENERGY 
1501 Resource Status And Assessment 


Recommendations and budgetary estimates are presented for 
resource evaluation and reservoir assessment and exploration tech- 
nology projects. These projects are discussed under the following 
subdivisions: thermal methods, water, rock interaction, electrical 
methods, seismic methods, reservoir modeling, rock properties, and 
igneous processes. The reports of seven consortia of specialists on 
these subdivisions are included. Notes on salient points made by the 
participants in the Program Review Panel are presented. A cost- 
benefit analysis is included. Included in appendices are the follow- 
ing: DOE/DGE consortia participants; program managers contact- 
ed for opinion; communications received from program managers; 
participants, Program Review Panel; and program strategy for re- 
source evaluation and reservoir confirmation with cover letter. 
(MHR) 


5956 (DOE/ET/28392—T2) Management assistance for 
the development of hydrothermal energy in the Rocky 
ZMountain/Basin and Range Region. Final report, October 
19, 1977-December 31, 1979. Bowman, J.R.; Bruhn, R.L. 
Chapman, D.S. (Utah Univ., Salt Lake City (USA). Dept. 
of Geology and Geophysics). Sep 1980. Contract ACO07- 
ET28392. 100p. NTIS, PC A05/MF AO1. 

Abstracts of forty-six reports on this contract are presented. 
A comprehensive list of technical reports produced by geothermal 
sp onsored by US DOE is included. (MHR) 


5957 (DOE/ET/28508—5) Economic value of geother- 
mal resource assessment information. Packer, M.B.; Mikic, 
B.B.; Meal, H.C.; Guillamon-Duch, H. (Massachusetts Inst. 
of Tech., Cambridge (USA). School of Engineering). Jul 
1980. Contract AS02-78ET28508. 37p. NTIS, PC A03/MF 
AOl. 

The potential of decision analysis for the evaluation of re- 
source assessment expenditures is discussed. Calculations are shown 
for the expected value of information - both perfect and imperfect 
information. (MHR) 


5958 (DOE/RA/50075—T2) Nevada geothermal com- 
mercialization planning. Quarterly progress report, June 1- 
September 30, 1980. Pugsley, M. (Nevada Dept. of Energy, 
Carson City (USA)). 1980. Contract FC03-80RA50075. 6p. 
NTIS, PC A02/MF AOl1. 

Progress is reviewed briefly on the following: area develop- 
ment plans, site specific development plans, outreach, institutional 
analysis and update, impediment analysis and update, and adminis- 
trative activities. (MHR) 


5959 (NE/GEO—80/1) Geothermal energy production 
in Skaane, Sweden. Bjelm, L.; Bruch, H.; Persson, P.G.; 
Bennet, J. (Tekniska Hoegskoian, Lund (Sweden)). Mar 
1980. 19p. (In Swedish). (LUTVDG/(TVLG—3009)/1-15/ 
(1980)). NTIS (US Sales Only), PC A02/MF AO1. 

The conditions for geothermal energy production in Skaane 
have been studied for 3 years. The most favorable regions and for- 
mations have been localized. The total energy content is at least 
6700 TWh, and the productivity of a bore-hole is calculated to 1 to 
5 MW during 8 to 150 years. The salt content of the geothermal 
water in the depth of 2 km is approximately 20% in south-western 
Skaane and 4% in the region of Landskrona. The Cenomanian and 
Campanian stages of the geologic formations possess a high exploi- 
tation value in combination with the heat pump. The storage ex- 
periments which have been accomplished by mathematical models 
show good efficiency in sandstone formations at the depth of ap- 
proximately 500 m. The storage of heat in deep-seated aquifers is 
favorable for urban districts. Shallow geothermal wells can be uti- 
lized for the storage of sun-heated water. The geothermal informa- 
tion about Skaane warrants pilot-surveys of full-size projects. 


5960 (SAN—1329-5) Self-start manual for direct use ap- 
plications of geothermal resources. Christiansen, C.C. (Desert 
Hot Springs, City of, CA (USA)). Jul 1978. Contract AC03- 
77ET28435. 127p. NTIS, PC A07/MF AO1. 

The process essential to resource assessment and acquisition, 
candidate application screening, community needs assessment, com- 
munity acceptance testing, market assessment, regulation, environ- 
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mental repoting and permitting, siting, technology status, and fi- 
nancing options are presented. 


5961 (UCRL—15302, pp 104p, Section C) Water re- 
sources and water quality impacts related to the development 
of geothermal energy sources in the state of Oregon. Slotta, 
L.S. (Oregon State Univ., Corvallis). 30 Aug 1980. 

In Oregon geothermal environmental overview study. 

A survey of Oregon’s Known Gecthermal Resource Areas 
(KGRA’s) is provided particularly in regard to regional water re- 
source characteristics and 1979 geothermal development activities. 
Water use requirements were estimated from a projected 25 year 
development scenario for nine major geothermal resource areas in 
Oregon. Potential significant water use requirements include: the 
Alvord and Vale KGRA’s, which reportedly have geothermal re- 
sources particularly suited for electrical power generation, and the 
Cascades’ hot water resources, which have potential use in direct 
heating. A review of the chronological account of geothermal ac- 
tivities and impacts was projected for each of Oregon’s KGRA’'s. 
Water quality issues and concerns regarding prospective geother- 
mal activities within the resource areas were identified and ranked. 
The major concerns were: potential surface water pollution and 
degradation, changes in the ground-water regime, both chemical, 
thermal and hydraulic, erosion and sedimentation, subsidence and 
land mass movements. Water quality baseline information was col- 
lected about Oregon’s geothermal resources. The chemical attri- 
butes of Oregon’s hot springs and wells were compared and consid- 
ered as models for heated waters to be drawn for electrical power 
generation or direct use heating. On the basis of water quality 
standards, most of the thermal spring waters would be undesirable 
to discharge directly to surface waters following thermal recovery. 


1502 Geology And Hydrology Of Geothermal Systems 


5962 (DOE/ET/27111—1) Factors controlling reservoir 
quality in tertiary sandstones and their significance to 
geopressured geothermal production. Annual report, May 1, 
1979-May 31, 1980. Loucks, R.G.; Richmann, D.L.; Milli- 
ken, K.L. (Texas Univ., Austin (USA). Bureau of Economic 
Geology). Jul 1980. Contract AC08-79ET27111. 200p. 
NTIS, PC A09/MF AO1. 

Differing extents of diagenetic modification is the factor pri- 
marily responsible for contrasting regional reservoir quality of Ter- 
tiary sandstones from the Upper and Lower Texas Gulf Coast. De- 
tailed comparison of Frio sandstones from the Chocolate Bayou/ 
Danbury Dome area, Brazoria County, and Vicksburg sandstones 
from the McAllen Ranch Field area, Hidalgo County, reveals that 
extent of diagenetic modification is most strongly influenced by (1) 
detrital mineralogy and (2) regional geothermal gradients. Vicks- 
burg sandstones from the McAllen Ranch Field area are less stable, 
chemically and mechanically, than Frio sandstones from the 
Chocolate Bayou/Danbury dome area. Vicksburg sandstones are 
mineralogically immature and contain greater proportions of feld- 
spars and rock fragments than do Frio sandstones. Thr reactive de- 
trital assemblage of Vicksubrg sandstones is highly susceptible to 
diagenetic modification. Susceptibility is enhanced by higher than 
normal geothermal gradients in the McAllen Ranch Field area. 
Thus, consolidation of Vicksburg sandstones began at shallower 
depth of burial and precipitation of authigenic phases (especially 
calcite) was more pervasive than in Frio sandstones. Moreover, the 
late-stage episode of ferroan calcite precipitation that occluded 
most secondary porosity in Vicksburg sandstones did not occur sig- 
nificantly in Frio sandstones. Therefore, regional reservoir quality 
of Frio sandstones from Brazoria County is far better than that 
characterizing Vicksburg sandstones from Hidalgo County, espe- 
cially at depths suitable for geopressured geothermal energy pro- 
duction. 


5963 (DOE/ID/12079—13) GRAV2D: an interactive 2- 
1/2 dimensional gravity modeling program (user's guide and 
documentation for Rev.1). Nutter, C. (Utah Univ., Salt Lake 
City (USA). Earth Science Lab.). Nov 1980. Contract 
AC07-79ID12079. 93p. (ESL—42). NTIS, PC A05/MF 
AOl. 

GRAV2D is an interactive computer program used for mod- 
eling 2-1/2 dimensional gravity data. A forward algorithm is used 
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to give the theoretical attraction of gravity intensity at a station due 
to a perturbing body given by the initial model. The resultant 
model can then be adjusted for a better fit by a combination of 
manual adjustment, one-dimensional automatic search, and Mar- 
quardt inversion. GRAV2D has an interactive data management 
system for data manipulation and display built around subroutines 
to do a forward problem, a one-dimensional direct search and an 
inversion. This is a user's guide and documentation for GRAV2D. 


(DOE/ID/12079—16) GM3D: interactive three-di- 
mensional gravity and magnetic modeling program 
(GM3D.REV1 user's guide). Maurer, J.; Atwood, J.W. (Utah 
Univ., Salt Lake City (USA). Earth Science Lab.). Oct 
1980. Contract ACO7-791D 12079. 3lp. (ESL—44). NTIS, 
PC A03/MF AO1. 

GM3D has been developed for computering the gravity or 
magnetic anomaly due to a three-dimensional body, and for plotting 
the resulting contour map. A complex body may be constructed 
from several right-rectilinear vertical-sided prisms. The program 
allows the input and editing of the prism data which are then used 
to calculate the anomaly map for plotting. Plotting is done on 
either a Tekronix 4014 graphics terminal, a Statos electrostatic plot- 
ter, or a CalComp pen plotter. A terminal plot is also available 
which can be printed on any terminal and on a line printer. The 
program is written in FORTRAN IV code and operates on a 
PRIME 400 computer system. Adaptation of the program to other 
systems is relatively straightforward. 


5965 (JPRS—76950) China report: Science and Tech- 
nology No. 70. 8 Dec 1980. Translation of Chinese article. 
22p. NTIS. 

A separate abstract was prepared for one paper selected 
from this report for EDB. (MHR) 


5966 (JPRS—76950, pp 1-20) Geothermal field strati- 
graphic pressure gradients analyzed. Zhongying, W.; Shao- 
guang, Z.; Songran, T. 8 Dec 1980. Translated from Tan- 
kuang Gongcheng; No. 2, 1-8 (22 Apr 1980). NTIS. 

In China report: Science and Technology No. 70. 

Stratigraphic pressures in geothermal wells are classified and 
the geothermal gradient laws of the Yangbajing Geothermal Field 
are studied. The equations presented have been tested in 3 years’ 
drilling experience at the Yangbajing field against the actual data 
from more than 10 wells. 


1503 Geothermal Exploration And Exploration 
Technology 


REFER ALSO TO CITATION(S) 5955, 5956, 5959 


5967 (DOE/ET/27002—3) Three-dimensional resistivity 
inversion using alpha centers. Petrick, W.R. Jr.; Sill, W.R.; 
Ward, S.H. (Utah Univ., Salt Lake City (USA). Dept. of 
Geology and Geophysics). Dec 1979. Contract ACO07- 
79ET27002. 68p. NTIS, PC A04/MF AOl1. 

The alpha center formulation leads to a forward routine 
which is fast enough to make three-dimensional (3-D) resistivity in- 
version practical. The method of alpha centers represents a class of 
solutions to the dc conduction equation based on certain nonlinear 
substitutions for electric potential and earth conductivity. The in- 
version routine results in a conductivity distribution defined by a 
centers which simultaneously fits the data from several parallel or 
perpendicular dipole-dipole profiles. To illustrate the characteristics 
of this modeling approach the inversion algorithm is applied to 
three theoretical and four field data sets. The four field data sets 
represent samples from massive sulfide and geothermal environ- 
ments. The technique gives fairly good estimates of the positions of 
conductive inhomogeneities but poor estimates of their actual con- 
ductivities. The entire inversion algorithm requires less than 15000 
words of computer memory thus making it tractable for small com- 
puters. We envision two major applications. The first is for in-field 
data interpretation to site drilling locations or guide further explo- 
ration. The second is for obtaining a good initial guess for more so- 
phisticated and costly multi-dimensional inversion schemes. 
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(DOE/ET/27002—8) Magnetotelluric models of 
the Roosevelt Hot Springs thermal area, Utah. Wannamaker, 
P.E.; Ward, S.H.; Hohmann, G.W.; Sill, W.R. (Utah Univ., 
Salt Lake City (USA). Dept. of Geology and Geophysics). 
Sep 1980. Contract AC07-79ET27002. 23lp. NTIS, PC 
Al1/MF AOol. 

The Roosevelt Hot Springs (RHS) thermal area, which in- 
cludes a hotwater-dominated fracture zone prospect, near the east- 
ern margin of the Basin-Range tectonic province, conceivably pos- 
sesses a whole family of resistivity structures that includes the fol- 
lowing: deep hot brine reservoirs, deep-seated partially molten heat 
sources in the crust or upper mantle that drive the convective 
system, near-surface hydrothermal alteration zones, wet sedimenta- 
ry fill in valleys, and a regional, apparently one-dimensional resis- 
tivity profile of the crust and upper mantle. This complex resistivity 
makeup, particular to RHS but probably similar to that at other 
geothermal areas in the Great Basin, must be treated as being fully 
three-dimensional (3-D). In an attempt to understand these struc- 
tures, broadband (10~* to 10~? Hz) tensor magnetotelluric (MT) 
data were obtained including apparent resistivities (rho/sub a/), im- 
pedance phases (phi) and vertical magnetic field transfer functions 
for 93 sites in the vicinity of this resource area. 


5969 (DOE/ET/28392—30) Detailed gravity and aero- 
magnetic surveys of the Cove Fort-Sulphurdale KGRA and vi- 
cinity, Millard and Beaver Counties, Utah. Topical report. 
Cook, K.L.; Serpa, L.F.; Pe, W. (Utah Univ., Salt Lake 
City (USA). Dept. of Geology and Geophysics). Jan 1980. 
Contract AC07-78ET28392. 97p. (IDO—1701.a.5.2). NTIS, 
PC A05/MF AO1. 

A detailed gravity survey (comprising 231 stations over 
about 900 km?) was made in the Cove Fort-Sulphurdale Known 
Geothermal Resource area (KGRA) and vicinity, Millard and 
Beaver counties, Utah to assist in the appraisal of the potential of 
this area as a geothermal resource. The survey reinforced the re- 
sults and information obtained in the previous regional gravity sur- 
veys comprising 522 stations. The gravity data from about 700 sta- 
tions were reduced and compiled as a terrain-corrected (out to 20 
km) Bouguer gravity anomaly map with 1-mgal contour interval. In 
August 1975, an aeromagnetic survey was flown over part of the 
survey area at a constant barometric elevation of 12,000 ft (3660 
m). These aeromagnetic data are used to supplement the interpreta- 
tion of the gravity data. The aeromagnetic field intensity residual 
anomaly map and the second-order polynomial residual aeromagne- 
tic map (obtained by removing a second-order polynomial surface) 
are presented with a 20-gamma contour interval. Two north-south 
profiles and one east-west profile were selected for magnetic inter- 
pretative modeling. The two north-south profiles were also stacked 
and averaged over 6-km-wide strips and modeled. The occurrences 
of hydrothermal alteration, hot spring deposits, and flowing hot 
springs coincide with inferred fault zones. No evidence of extensive 
alteration can be interpreted from the magnetic data. 


5970 (DOE/ET/28392—39) Detailed gravity and aero- 
magnetic surveys in the Black Rock Desert Area, Utah. Topi- 
cal report. Serpa, L.F.; Cook, K.L. (Utah Univ., Salt Lake 
City (USA). Dept. of Geology and Geophysics). Jan 1980. 
Contract ACO07-78ET28392. 222p. (IDO—78-1701.a.5.3). 
NTIS, PC Ai0/MF AOI. 

Aeromagnetic and gravity surveys were conducted during 
1978 in the Black Rock Desert, Utah over an area of about 2400 
km? between the north-trending Pavant and Cricket Mountains. 
The surveys assisted in evaluating the geothermal resources in the 
Meadow-Hatton Known Geothermal Resource Area (KGRA) and 
vicinity by delineating geophysical characteristics of the subsurface. 
The gravity measurements from approximately 700 new stations 
were reduced to complete Bouguer gravity anomaly values with 
the aid of a computerized terrain-correction program and con- 
toured at an interval of 1 milligal. The aeromagnetic survey was 
drape flown at an altitude of 305 m (1000 ft) and a total intensity 
residual aeromagnetic map with a contour interval of 20 gammas 
was produced. Two gravity and aeromagnetic east-west profiles 
and one north-south profile were modeled using a simultaneous 2 
1/2-dimensional modeling technique to provide a single model satis- 
fying both types of geophysical data. 
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5971 (DOE/NV/10072—2) Assessment of the geother- 
mal resources of Illinois based on existing geologic data. 
Vaught, T.L. (Gruy Federal, Inc., Houston, TX (USA)). 
Dec 1980. Contract AC08-80NV10072. 47p. NTIS, PC 
A03/MF AOl. 

Geothermal resources are not known to exist in Illinois. 
However, from the data presented on heat flow, thermal gradients, 
depth to basement, seismic activity, and low-conductivity sedi- 
ments, inferences are drawn about the possible presence of re- 
sources in the state. (MHR) 


5972 (DOE/NV/10072—3) Assessment of the geother- 
mal resources of Indiana based on existing geologic data. 
Vaught, T.L. (Gruy Federal, Inc., Arlington, VA (USA)). 
Dec 1980. Contract AC08-80NV10072. 44p. NTIS, PC 
A03/MF AOl. 

The general geology of Indiana is presented including the 
following: physiography, stratigraphy, and structural features. The 
following indicators of geothermal energy are discussed: heat flow 
and thermal gradient, geothermal occurrences, seismic activity, 
geochemistry, and deep sedimentary basins. (MHR) 


5973 Chemical characteristics of the volcanic gases from 
Nyiragongo lava lake and the generation of CH,-rich fluid in- 
clusions in alkaline rocks. Gerlach, T.M. (Sandia Labs., Al- 
buquerque, NM). Contract AC04-76DP00789. Journal of 
wa nes od and Geothermal Research (Netherlands); 8: No. 
2-4, 177-189(Oct 1980). 

The gas phase composition at Nyiragongo lava lake was esti- 
mated, based on samples obtained in 1959. HzO data were not re- 
ported in 11 of the 13 original analyses. The restoration methods 
have been used to estimate the H2O contents of the samples and to 
correct the analyses for atmospheric contamination, loss of sulfur 
and for pre- and post-collection oxidation of H2S, S2, and Hz. The 
estimated gas compositions are relatively CO»-rich, low in total 
sulfur and reduced. They contain approximately 35 to 50% COz, 45 
to 55% H20, 1 to 2% SO, 1 to 2% He, 2 to 3% CO, 1.5 to 2.5% 
H2S, 0.5% Sz, and 0.1% COS over the collection temperature 
range 1020 to 960°C. The oxygen fugacities of the gases are con- 
sistently about half an order of magnitude below quartz-magnetite- 
fayalite. The low total sulfur content and resulting low atomic S/C 
of the Nyiragongo gases appear to be related to the relatively low 
f/sub O2/ of the crystallizing lava. At temperatures above 800°C 
and pressures of 1 to 1.5 kbar, the Nyiragongo gas compositions re- 
semble those observed in primary fluid inclusions believed to have 
formed at similar temperatures and pressures in nephelines of intru- 
sive alkaline rocks. Cooling to 300°C, with f/sub O2/ buffered by 
the rock, results in gas compositions very rich in CH, (50 to 70%) 
and resembling secondary fluid inclusions formed at 200 to 500°C 
in alkaline rocks. Below 600°C the gases become supersaturated in 
carbon as graphite. These inferences are corroborated by several 
reports of hydrocarbons in plutonic alkaline rocks, and by the pres- 
ence of CH,-rich waters in Lake Kivu - a lake on the flanks of 
Nyiragongo volcano. 


5974 Evaluation of volcanic gas analyses from Surtsey 
Volcano, Iceland, 1964-1967. Gerlach, T.M. (Sandia Labs., 
Albuquerque, NM). Contract AC04-76DP00789. Journal of 
Volcanology and Geothermal Research (Netheriands); 8: No. 
2-4, 191-198(Oct 1980). 

Methods developed in previous studies have been used to 
evaluate volcanic gas collections from eruptions of Surtsey between 
1964 and 1967. The reported analyses for eight high-temperature 
(1125°C) samples taken at or very near the crater closely approach 
a state of chemical equilibrium. They have been only slightly af- 
fected by atmosphere contamination and by reduction processes re- 
sulting ‘rom interactions with stainless steel collection tubes. After 
corrections for these alterations, all resulting compesitions are rela- 
tively water-rich; they contain 80 to 90% H2O, 1 to 10% COn, 2 to 
4% SO2, 1.5 to 3% He, 0.1 to 0.7% CO, 0.1 to 0.9% HeS and 0.01 
to 0.25% Sz. Oz fugacities are approximately on the quartz-magne- 
tite-fayalite buffer at the collection temperature. CO» appears to de- 
crease over the period 1964 to 1967, suggesting a progressive de- 
crease in the CO» concentration of the erupting melt. The water- 
rich gas compositions are consistent with the observed degassing 
patterns of submarine basalts from progressively shallower depths 
along the Reykjanes Ridges. 
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1504 Legal And Institutional Aspects 


5975 (P—800-80-006) Commission decision on the 
Northern California Power Agency's Application for Certifi- 
cation for Geothermal Project No. 2. Docket 79-AFC-2. 
(California Energy Commission, Sacramento (USA)). Mar 
1980. 131p. California Energy Commission, Sacramento. 

The text of the Decision is presented in narrative form. In- 
cluded are: findings on compliance with statutory site certification 
requirements, a discussion of the Joint Environmental Study and its 
significance in terms of the California Environmental Quality and 
National Environmental Policy Acts, a brief recapitulation of the 
procedural steps which occurred, and a summary of the evidentiary 
bases for this Decision. Also presented are topical discussions on 
the various human and natural environmental areas impacted by the 
project, as well as the technical, engineering, and other areas of 
concern affected by the project. These topical discussions summa- 
rize the basis for the Commission’s ultimte Findings and Conclu- 
sions pertaining to each broad cetegory. (MHR) 


5976 (UCRL—13991) Study of the influential leaders, 
power structure, community decisions, and geothermal energy 
development in Imperial County, California. Butler, E.W.; 
Hall, C.H.; Pick, J.B. (California Univ., Livermore (USA). 
Lawrence Livermore Lab.). Apr 1980. Contract W-7405- 
ENG-48. 33p. NTIS, PC A03/MF AOl1. 

The economy of Imperial County, California, is now domi- 
nated by agriculture, but economic studies indicate that the emerg- 
ing geothermal sector could grow to a size comparable to that of 
agriculture. The purpose of this study is to discover the kind of 
power structure operating in Imperial County, the influential lead- 
ers, the source of their power, their probable reactions to geother- 
mal development, and the possible effects geothermal development 
will have on the power structure. Several social science research 
methods are used to identify the influential leaders and to describe 
the power structure in Imperial County. An analysis of the opinions 
of leadership and the public shows the likely response to geother- 
mal development. The power structure analysis, combined with 
forecasts of the economic effects of geothermal development, indi- 
cates the ways in which the power structure itself may change. 


5977 (UCRL—15302, pp 39p, Section E) Socioeconom- 
ic issues related to the development of geothermal energy 
sources in the state of Oregon. Gale, R.P.; Steinman, D.W.; 
Greenspan, R.L. (Univ. of Oregon, Eugene). 30 Aug 1980. 

In Oregon geothermal environmental overview study. 

Social and economic issues are identified which may influ- 
ence the development of geothermal resources in Oregon. The gen- 
eral framework of the emerging field of social impact assessment is 
used. An overview of the state of knowledge concerning these 
issues is provided and six social and economic studies which may 
be undertaken are outlined. (MHR) 


1505 Economic And Financial Aspects 


REFER ALSO TO CITATION(S) 5977, 6165 


1506 Environmental Aspects And Waste Disposal 


REFER ALSO TO CITATION(S) 5961, 5975 


5978 (P—500-80-030) Comprehensive air monitoring 
plan: general monitoring report. (GRIPS Commission, Santa 
Rosa, CA (USA)). 31 Mar 1980. 205p. California Energy 
Commission, Sacramento. 

Recommendations are provided for general monitoring of 
hydrogen sulfide (H2S) in ambient air in parts of Colusa, Lake, 
Mendocino, Napa, and Sonoma counties potentially impacted by 
emissions from geothermal development projects in the Geysers- 
Calistoga Known Geothermal Resource Area. Recommendations 
for types, placement, performance guidelines, and criteria and pro- 
cedure for triggering establishment and termination of CAMP mon- 
itoring equipment were determined after examination of four fac- 
tors: population location; emission sources; meteorological consider- 
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ations; and data needs of permitting agencies and applicants. Three 
alternate financial plans were developed. Locations and equipment 
for immediate installation are recommended for: two air quality sta- 
tions in communities where the State ambient air quality standard 
for HS has been exceeded; three air quality trend stations to moni- 
tor progress in reduction of H2S emissions; two meteorological ob- 
servation stations to monitor synoptic wind flow over the area; and 
one acoustic radar and one rawinsonde station to monitor air inver- 
sions which limit the depth of the mixing layer. 


5979 (UCRL—15302) Oregon geothermal environmental 
overview study. wo ee J.A. (ed.). (Oregon Graduate 
Center, Beaverton (USA)). 30 Aug 1980. Contract W-7405- 
ENG-48. 428p. NTIS, PC A19/MF AOI. 

A separate abstract was prepared for each of the six sections. 
(MHR) 


5980 (UCRL—15302, pp 29p, Section A) Geological 
and subsidence issues related to the development of geother- 
mal energy sources in the state of Oregon. Kohut, J.J. (Port- 
land State Univ., OR). 30 Aug 1980. 

In Oregon geothermal environmental overview study. 

Potential geological hazards relating to geothermal resource 
development were identified on a region by region basis. Particular 
attention was given to seismicity and subsidence. Geologic setting 
and risk evaluation are presented for the following regions: Western 
Cascades, High Cascades, High Lava Plains, Basin and Range, 
Alvord Valley, Vale, and La Grande. (MHR) 


5981 (UCRL—15302, pp 166p, Section B) Air quality 
impacts related to the development of geothermal energy 
sources in the state of Oregon. Freeman, D.L.; Slinn, 
W.G.N. (Oregon State Univ., Corvallis). 30 Aug 1980. 

In Oregon geothermal environmental overview study. 

Information is needed to make decisions pertaining to future 
atmospheric/environmental effects of geothermal energy develop- 
ment in Oregon. Generic air quality issues encountered in previous 
developments are examined and the kinds of data necessary to iden- 
tify and quantify potential air quality impacts are summarized. Spe- 
cific areas of Oregon identified as having high geothermal develop- 
ment potential are studied. Topics include: climate; topography; 
available source, meteorological and air quality data; and factors 
which may enhance air quality impacts locally. Those issues and 
impacts, real and perceived, that appear to be most significant for 
geothermal energy development in Oregon are summarized. Con- 
clusions are drawn and needs for additional date and research are 
outlined. (MHR) 


5982 (UCRL—15302, pp 38p, Section D) Ecosystems 
related to the development of geothermal energy sources in 
the state of Oregon. White, C.D.; White, S. 30 Aug 1980. 

In Oregon geothermal environmental overview study. 

The following subjects are discussed: rare and endangered 
plant species, rare and endangered animal species, unique ecosys- 
tems, critical wildlife habitats, natural and agricultural productivity, 
and Oregon’s suitability/unsuitability classification. (MHR) 


5983 (UCRL—15302, pp 16p, Section F) Noise issues 
related to the development of geothermal energy sources in 
the state of Oregon. Daly, E.A. (Daly Engineering Co., Bea- 
verton, OR). 30 Aug 1980. 

In Goomee geothermal environmental overview study. 

The following subjects are discussed: noise sources, some 
typical sound levels, noise receivers, sound propagation and con- 
trol, and noise regulations. (MHR) 


5984 (UCRL—83122(Rey.2)) Processing of high salinity 
brines for subsurface injection. Raber, E.; Thompson, R.E. 
(California Univ., Livermore (USA). Lawrence Livermore 
Lab.; National Technical Services, Inc., Corvallis, OR 
(USA)). i0 Nov 1980. Contract W-7405-ENG-48. 16p. 
(CONF-800102—4(Rev.2)). NTIS, PC A02/MF AO1. 

From International conference on geotechnical and environ- 
mental aspects of geopressure energy; Sea Island, GA, USA (13 Jan 


1980). 
The methodology employed to evaluate the injectability of a 


fluid is presented. Test objectives, procedures, and results from 
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field tests evaluating different chemical pretreatments and filtration 
methods for improving the injectability of high salinity brines are 
described. (MHR) 


1508 Geothermal Power Plants 


5985 (DOE/ET/27163—T1) Executive summaries of re- 
ports leading to the construction of the Baca Geothermal 
Demonstration Project. Sherwood, P.B.; Newman, K.L.; 
Westermeier, J.F.; Giroux, H.D.; Lowe, G.D.; Nienberg, 
M.W. (WESTEC Services, Inc., Albuquerque, NM (USA)). 
May 1980. Contract FC03-78ET27163. 303p. NTIS, PC 
A14/MF AO1. 

Executive summaries have been written for 61 reports and 
compilations of data which in part, have led to the construction of 
the Baca 50 MW Geothermal Demonstration Project (GDP). The 
reports and data include environmental research, reservoir and feas- 
ibility studies, the project proposal to DOE and the Final Environ- 
mental Impact Statement. These executive summaries are intended 
to give the reader a general overview of each report prior to re- 
questing the report from the GDP Data Manager. 


1509 Geothermal Engineering 


REFER ALSO TO CITATION(S) 5959 


5986 (DOE/SF/11450—1) Geothermal reservoir engi- 
neering computer code comparison and validation using the 
GEONZ simulator program. Horne, R.N.; Ogbe, D.O.; 
Temeng, K.; Ramey, H.J. Jr. (Stanford Univ., CA (USA)). 
14 Nov 1980. Contract AC03-80SF11450. 67p. NTIS, PC 
A04/MF AOl1. 

It was originally proposed to use the GEOTHERM geother- 
mal simulator program to prepare solutions to the first five of the 
six Department of Energy computer code comparison sets. Valid 
solutions were anticipated in all of the five problems attempted, but 
it was expected that problems 3 and 4 might present some difficul- 
ties. A more recent version of the program, called GEONZ became 
available and was used successfully on problems 3 and 4. The new 
program, GEONZ, had additional capabilities that enabled it to 
handle both superheated steam and counterflows of steam and 
water. The choice of the GEONZ code is discussed, followed by 
an in-depth description of the solutions obtained for problems | 
through 5. The problem statements are included as Appendix A. 
The five problems are: 1-D Avdonin Solution, 1-D well test analy- 
sis, 2-D flow in fracture/block medium, 2-D phase system with 
drainage, and flow in a 2-D areal reservoir. (MHR) 


5987 (LBL—10656) Preliminary estimation of the reser- 
voir capacity and the longevity of the Baca Geothermal Field, 
New Mexico. Bodvarsson, G.S.; Vonder Haar, S.; Wilt, M.; 
Tsang, C.F. (California Univ., Berkeley (USA). Lawrence 
Berkeley Lab.). Jul 1980. Contract W-7405-ENG-48. 2Ip. 
(CONF-800931—4). NTIS, PC A02/MF AOl1. 

From 55. Society of Petroleum Engineers of AIME annual 
technical conference and exhibition; Dallas, TX, USA (21 Sep 
1980). 

‘ A 50 MW geothermal power plant is currently under devel- 
opment at the Baca site in the Valles Caldera, New Mexico, as a 
joint venture of the Department of Energy (DOE), Union Oil 
Company of California, and the Public Service Company of New 
Mexico (PNM). To date, over 20 wells have been drilled on the 
prospect, and the data from these wells indicate the presence of a 
high-temperature liquid dominated reservoir. Data from open litera- 
ture on the field are used to estimate the amount of hot water in 
place (reservoir capacity) and the length of time the reservoir can 
supply steam for a 50 MW power plant (reservoir longevity). The 
reservoir capacity is estimated by volumetric calculations using ex- 
isting geological, geophysical, and well data. The criteria used are 
described and the sensitivity of the results discussed. The longevity 
of the field is studied using a two-phase numerical simulator 
(SHAFT79). A number of cases are studied based upon different 
boundary conditions, and injection and production criteria. Con- 
stant or variable mass production is employed in the simulations 
with closed, semi-infinite or infinite reservoir boundaries. In one of 
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the cases, a fault zone feeding the production region is modeled. 
The injection strategy depends on the available waste water. The 
results of these simulations are discussed and the sensitivity of the 
results, with respect to mesh size and the relative permeability 
curves used, are briefly studied. 


5988 (LBL—10807) Updated plan for support of re- 
search related to geothermal reservoir engineering. Howard, 
J.H.; Goldstein, N.E.; Graf, A.N. (California Univ., Berke- 
ley (USA). Lawrence Berkeley Lab.). Sep 1980. Contract 
W-7405-ENG-48. 59p. NTIS, PC A04/MF AOl1. 

The original plan for support of research in geothermal res- 
ervoir engineering, GREMP, is reviewed and compared with ac- 
complishments to date. A commentary on the comparison and an 
updated plan are presented. Also included are a justification of the 
updated plan and a revised management plan. (MHR) 


1510 Direct Energy Utilization 


5989 (DOE/BP/15325—T6) Heating facilities, Stepping 
Stones Rehabilitation Center, Klamath Falls, Oregon. 
(Oregon Inst. of Tech., Klamath Falls (USA)). Mar 1980. 
Contract AC79-79BP 15325. 7p. NTIS, PC A02/MF A011. 

The Stepping Stones Rehabilitation Center is leased from 
Klamath County and operated by the Klamath Council on Alcohol 
and Drugs. Buildings consist of interconnected and adjoining build- 
ings laid out in a U configuration, with a total floor plan area of 
about 13,000 square feet. Construction is conventional single story, 
with tile roofs, masonry facing on the walls, and single glazed win- 
dows. Heating is by room wall convectors using low pressure 
steam. Steam is generated in an oil fired boiler. It is economically 
feasible to heat Stepping Stones using a water to water heat pump. 
Low temperature geothermal water from a relatively shallow well 
would be boosted from 80°F to a 150°F in the heat pump. This hot 
water would supply space heating requirements and potable hot 
water. The existing boiler, steam and condensate piping, and room 
convectors would be removed. The water to water heat pump, new 
piping, and room convectors would be installed. Estimated capital 
cost is $140,000. Annual energy savings in fuel oil purchases is 
about 26,000 gallons with a first year value of about $19,000. This 
savings, less operating costs, when applied with escalation consider- 
ations over a period of twenty years, results in a present worth of 
$91,778 when discounted at 10%. This is the amount of surplus 
generated after the payment of all obligations, when the project is 
financed with 10% bonds. 


5990 (DOE/BP/15325—T7) Economic comparison of 
heating facilities: 75 unit apartment, Stewart-Lennox area, 
Klamath Falls, Oregon. (Oregon Inst. of Tech., Klamath 
Falls (USA)). 1979. Contract AC79-79BP15325. 14p. NTIS, 
PC A02/MF AOl1. 

The apartment building would consist of about 75 units of 
about 900 square feet each. Also included would be an outdoor 
swimming pool and an enclosed activity wing of about 11,000 
square feet. Though no deep geothermal wells have been drilled in 
the immediate area, opinions were obtained that 150°F water 
would be present at 2500 feet and 80°F water at about 1000 feet. 
Based on this information the comparative economics of using geo- 
thermal as a heat source versus conventional electrical heating was 
developed. The purpose of this comparison is to determine if there 
is economic incentive for the expenditure necessary to define and 
prove the extent of the geothermal resource. Four systems were 
compared, each would provide space heating, supply domestic hot 
water, and heat the swimming pool. A brief description of each of 
the systems is given. (MHR) 


5991 (DOE/BP/15325—T9) Heating facilities for 
Moana Municipal Pool, Reno, Nevada. (Oregon Inst. of 
Tech., Klamath Falls (USA)). Jan 1980. Contract AC79- 
79BP15325. 18p. NTIS, PC A02/MF AOl1. 

The Moana Municipal Pool is heated using a circulating hot 
water system with heat provided by a natural gas fired water 
boiler. A 500 foot test well was completed adjacent to the pool site 
and it was concluded that a properly completed well 500 ft deep 
would yield 200 gpm, or more, of 127°F geothermal water. All of 
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the Moana pool heating requirements can be provided geothermally 
and with a very favorable return on the invested capital. Capital 
cost is estimated to be $100,000. This includes the geothermal well, 
turbine pump, and facilities required within the building. First 
year’s savings of 76,685 therms of natural gas consumption amounts 
to $26,901. This savings, less operating costs, when applied with es- 
calation considerations over a period of twenty years, result in a 
37.0% return on invested capital. (MHR) 


5992 (DOE/BP/15325—T11) Geothermal heating sys- 
tems for greenhouses. Silva, J.F.; Johnson, W.C. (Oregon 
Inst. of Tech., Klamath Falls (USA)). 12 Aug 1980. Con- 
tract AC79-79BP15325. 51p. NTIS, PC A04/MF A0O1. 

Ways to utilize low-temperature geothermally heated water 
for a flow-through system are presented. The geothermal energy 
used for this system is the waste heat discharged from space heat- 
ing 500,000 square feet of floor space at Oregon Institute of Tech- 
nology with geothermal water pumped directly from the campus 
wells. The information collected and analyzed is from data devel- 
oped from operating a greenhouse on the Oregon Institute of Tech- 
nology campus from December 1979 to April 1980. Methods for 
calculating heating requirements of greenhouses using geothermal 
energy were developed from the analyses of the data obtained. 
(MHR) 


5993 (DOE/BP/15325—T2) Heating facilities: Klamath 
County Road Department Shops, Klamath Falls, Oregon. 
(Oregon Inst. of Tech., Klamath Falls (USA)). [nd]. Con- 
tract AC79-79BP 15325. 13p. NTIS, PC A02/MF AOl1. 

Portions of document are illegible. 

Maywood Industries is presently utilizing 118°F water 
pumped from a geothermal well about 1500 feet deep. The Klamath 
County Road complex presently heats about 13,000 square feet of 
space using electric and natural gas heaters. It is planned to in- 
crease the total heated area to nearly 24,000 square feet. This study 
is based on eliminating the existing electrical and natural gas heat- 
ers and heating the entire 24,000 square feet geothermally. It was 
found to be practical and economically feasible to heat the road de- 
partment shop complex geothermally. Capital cost is estimated to 
be $170,000. Annual energy savings for the enlarged facility would 
be 56,720 KWH of electricity and 36,924 therms of natural gas, 
with a first year value of $18,175. This savings, less operating costs, 
when applied with escalation considerations over a period of 
twenty years, result in a present worth of $382,385 when discount- 
ed at 8%. Thus, with 8% bonds financing of this project is eco- 
nomically attractive. (MHR) 


5994 (DOE/BP/15325—T3) Heating facilities for the 
city schools, Ephrata, Washington. (Oregon Inst. of Tech., 
Klamath Falls (USA)). [nd]. Contract AC79-79BP15325. 
14p. NTIS, PC A02/MF AO1. 

The City of Ephrata, Washington has an existing well that 
has the capability of pumping 2200 gallons per minute of 86°F 
water into the City drinking water system. To determine the eco- 
nomic practicality of using the City water to heat the schools, one 
school (Middle School) was selected for evaluation. Two cases 
were considered. Case 1 uses a two stage water-to-water heat pump 
to produce a 190°F circulating hot water steam. This would be 
compatible with the existing system and essentially no retrofit costs 
for the room convective heating system would be incurred. Case 2 
uses a single stage water-to-water heat pump to produce a 140°F 
circulating hot water stream. Retrofit costs would incur for addi- 
tional room convection equipment. In both cases the heat pump is 
sized to furnish the toral heating and hot water requirements of the 
school. However, one of the existing boilers is left in place to serve 
as standby. The Middle School evaluation shows the single stage 
heat pump to be most cost effective, having a return on invested 
capital of about 19%. Projecting the single stage evaluation to in- 
clude all the schools, the total conversion cost would be about 
$800,000. This includes a retrofit allowance of $100,000. The return 
on investment would be about 19%. Total annual savings in fuel oil 
consumption would be nearly 150,000 gallons, amounting to a first 
year savings of about $134,000. Peak water usage would be 1000 
gallons per minute, about 45% of that available. Annual water 
usage would be about 90 million gallons, about 14% of the water 
used during 1978. This water would be returned to the drinking 
water system after extraction of heat. (MHR) 
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5995 (DOE/BP/15325—T4) Geothermal home heating 
facilities, Green Valley Estates, Fernley, Nevada. (Oregon 
Inst. of Tech., Klamath Falls (USA)). [nd]. Contract AC79- 
79BP 15325. 14p. NTIS, PC A02/MF AO1. 

A housing development to be located at Fernley, Nevada, 
about thirty miles east of Reno, is in an area of known geothermal 
water. The practicality of heating these homes with this water, as 
an alternative to heating with natural gas, has been investigated. A 
preliminary engineering design of a geothermal system was devel- 
oped. This design permitted capital and operating cost to be esti- 
mated and a financial evaluation to be made. Two cases were inves- 
tigated. The Base Case provides facilities for heating a tract of 371 
houses. The Alternate Case adds another tract of 371 for a total of 
742 houses. Geothermal water is to be provided by two wells and 
the used water reinjected into a third well. The Base Case has a 
rate of return on capital investment of 13.0 percent before taxes. 
The Alternate Case has a rate of return of 16.5 percent before 
taxes. The Alternate Case has a more favorable return due primar- 
ily to the assumption that each well has the capacity to produce 
800 gpm of geothermal water. This is enough to provide for the 
additional 371 houses in the Alternate Case without an additional 
well. (MHR) 


5996 (DOE/BP/15325—T5) District heating system, 
City of Caliente, Nevada. (Oregon Inst. of Tech., Klamath 
Falls (USA)). [nd]. Contract AC79-79BP15325. 32p. NTIS, 
PC A03/MF AOl1. 

Considerable preliminary information has been gathered on 
the heating requirements of Caliente. It is reported that the City 
consists of 320 residential buildings, 90 commercial buildings, and 
two industries, a total of 412. Heating is predominantly by fuel oil 
or LPG. Only 113 of the residential, 17 of the commercial, and 1 of 
the industrial buildings are heated electrically. It is also reported 
that the average electrically heated home consumed 13,600 KWH 
in the year 1978, and the average all-electric commercial building 
53,100 KWH. A geothermal district heating system for the city of 
Caliente, Nevada is economically feasible. This assumes that a 
160°F geothermal source capable of delivering a peak load of 850 
gallons per minute from a relatively shallow depth can be located 
within, or near, the City boundaries. Total volume needed from the 
geothermal reservoir during the 20 year project life is 5400 acre- 
feet. Based on 8% bond financing of a capital investment for equip- 
ment of $2,500,000, a present worth of about $5,400,000 is generat- 
ed over the project life. Total energy saved during the project life 
is 63 million KWH of electricity, and 7.5 millions therms of fuel. 


5997 (DOE/BP/15325—T12) Heating facilities, Blue 
Mountain Community College, Pendleton, Oregon. (Oregon 
Inst. of Tech., Klamath Falls (USA)). [nd]. Contract AC79- 
79BP15325. 23p. NTIS, PC A02/MF AO1. 

Blue Mountain Community College campus consists of five 
major buildings totalling about 193,000 square feet in area. Four of 
these buildings are heated using hot water circulating systems, and 
the fifth by a low pressure steam system. The boilers for each of 
the systems are natural gas fired. A successful agricultural well was 
drilled adjacent to the campus, which during a twelve hour test 
produced 780 gallons per minute of 65°F water. It was concluded 
that heating the campus utilizing a heat pump system is possible 
using readily available and proven equipment. Annual energy 
saving in natural gas will amount to 98,400 therms. This is an 82% 
reduction in the annual usage forecast after implementation of rec- 
ommendations made as a result of the energy audit. The first year 
value of the natural gas saved is $49,200. This savings, less operat- 
ing costs, when applied with escalation consideration over a period 
of twenty years, indicates that a capital investment of $367,500 can 
be justified. This assumes the project would be financed with 8% 
tax-free bonds. A system design was developed, new equipment 
sized, needed modifications identified, and major items estimated. 


1520 Geothermal Data And Theory 


5998 (DOE/ET/28392—45) Compositional gradients in 
natural silicic liquids. Evans, S.H. Jr.: Nash, W.P. (Utah 
Univ., Salt Lake City (USA). Dept. of Geology and Geo- 
physics). Sep 1980. Contract ACO7-78ET28392. 37p. NTIS, 
PC A03/MF AOl1. 
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Electron microprobe analyses of natural rhyolite glass reveal 
compositional gradients 10 to 15 um wide adjacent to micropheno- 
crysts of plagioclase, alkali feldspar, and magnetite. The presence of 
such gradients has previously been interpreted as indicative of dis- 
equilibrium between liquid and solid. If crystals and liquid are not 
in compositional equilibrium, temperatures determined from the 
compositions of coexisting mineral phases might be erroneous. Gra- 
dients may be attributed, however, to diffusion controlled crystalli- 
zation. Because convection of magma is indicated based on a com- 
parison of characteristic transport distances and thickness of com- 
positional boundary layers the model of Tiller et al. (1953) is 
deemed inappropriate. The microprobe data are consistent with the 
model of Burton, Prim, and Slichter (1953) in which the liquid is 
stirred by convection and the crystals are surrounded by a diffu- 
sive-advective boundary layer. Computed apparent and equilibrium 
distribution coefficients for natural rhyolites, combined with pub- 
lished diffusion coefficients for K, yield linear growth rates for 
feldspars on the order of 7 x 107? cm sec™', similar to experimental- 
ly determined equilibrium growth rates. The analytical data are 
consistent with a model of diffusion controlled crystallization in 
natural silicic liquids, and the utilization of coexisting phases for 
thermometry remains reasonable in the presence of narrow compe- 
sitional gradients. 


5999 Aqueous solubility of methane at elevated pres- 
sures and temperatures. Price, L.C. (Geological Survey, 
Denver, CO). American Association of Petroleum Geologists 
Bulletin (U.S.); 63: No. 9, 1527-1533(Sep 1979). 

The solubility of methane is reported in distilled water from 
150° to 350°C and from 100 to 28,600 psi (689.5 to 197,197 kPa). 
Methane solubility greatly increases with increasing temperature 
above 250°C to maximum values of over 800 standard cu ft (22.66 
cm m) of methane per barrel of water at 354°C and 28,600 psi 
(197,197 kPa). These high methane solubilities suggest that dis- 
solved methane in the pore waers of sediments buried at 20,000 ft 
(6.10 km) and deeper in the Gulf Coast and other sedimentary 
basins could be a significant energy resource. These solubilities are 
also consistent with the concept of primary migration of natural gas 
and crude oil by molecular solution from the deep sediments of pe- 
troleum basins. 


16 TIDAL POWER 
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6000 (DFE—23) Analysis and evaluation of the program 
for wave energy conversion. (Delegationen foer Energi- 
forskning, Stockholm (Sweden)). Jan 1980. 52p. (In Swed- 
ish). NTIS (US Sales Only), PC A04/MF AO1. 

The Swedish R and D program for wave energy conversion 
is reviewed. The Swedish wave energy potential is low. Five 
TWh/year is a realistic estimate of the possible contribution from 
wave power. The author does not recommend an increased effort 
for wave power development in Sweden. 
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REFER ALSO TO CITATION(S) 5877 


6001 (SERI/CP—635-938, pp 1-8) History of innova- 
tion in wind power. Emerson, G. (Emerson Instruments, 
Boulder, CO). 1980. 

From 2. wind energy innovative systems conference; Colora- 
do Springs, CO, USA (3 Dec 1980). 

Historically, the need for cheap, simple motive power has 
brought about innovations in the use of wind as a source of energy. 
These innovations tend to come in discrete eras and not as a con- 
tinuous progression. An era usually draws to a close with a 
cheaper, more convenient source of energy being made readily 
available. Thus, the present era may end if a major breakthrough in 
energy technology should occur such as development of a work- 
able nuclear fusion power plant. The number of innovations per era 
has increased exponentially; therefore, with the curren’ ‘esurgence 
we find the greatest number of innovations in the use of wind 
energy in history. 
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REFER ALSO TO CITATION(S) 5878 


6002 (P—500-80-053) Location of sites for wind power 
development in northeastern California. Final report. Simon, 


R.L. (Global Weather Consultants, Inc., San Jose, CA 


(USA)). May 1980. 147p. California Energy Commission, 
Sacramento. 

A wind energy prospecting methodology developed by the 
California Energy Commission was applied and evaluated during a 
one-year study in remote northeastern California, where only 
sketchy information about the wind resource potential was availa- 
ble. Existing wind data were analyzed, and a field survey of the 
region was made to determine the general characteristics of the 
wind regime and select sites for anemometer installation. Winds 
were measured at twenty-five locations as part of this study, with 
mostly totalizing and several recording anemometers. An excellent 
wind resource was found in northeastern California only at high, 
well-exposed elevations. Mean annual wind speeds apparently 
exceed 15 mph along the entire 60-mile crestline of the Warner 
Mountains, the one topographic feature of the region well-suited 
for wind farm development. 


6003 (UCRL—52938) Wind-power site-screening meth- 
odology. Final report. Walton, J.J.; Sherman, C.A.; Knox, 
J.B. (California Univ., Livermore (USA). Lawrence Liver- 
more National Lab.). Oct 1980. Contract W-7405-ENG-48. 
67p. NTIS, PC A04/MF AOI. 

In 1975, the Energy Research and Development Administra- 
tion (ERDA) requested that the Lawrence Livermore Laboratory 
develop, validate, and demonstrate a wind-energy site-screening 
methodology suitable for defining the location, geographic extent, 
and strength of the resource. The appropriate core capabilities ex- 
isting at that time, namely principal-components analysis techniques 
for classifying types of regional flow fields and a three-dimensional 
diagnostic flow model were blended into a rationale for screening 
wind sites in the presence of complex terrain. This report describes 
the relevant contributing capabilities, the developed screening 
methodology, the prospectors’ preliminary wind-resource maps for 
the island of Oahu - generated to guide the development of the ob- 
servational network, and the data base developed for testing. It also 
illustrates the use of the methodology on the island of Oahu and 
describes two annual assessments of Oahu’s wind-energy potential. 


1704 Economics 


6004 (SERI/CP—635-938, pp 11-32) Evaluation of in- 
novative wind energy concepts. South, P.; Jacobs, E.W. 
(Solar Energy Research Inst., Golden, CO). 1980. 

From 2. wind energy innovative systems conference; Colora- 
do Springs, CO, USA (3 Dec 1980). 

The paper describes the process being developed at SERI to 
efficiently, consistently, and objectively evaluate innovative wind 
energy concepts. Costing methods are being devised whereby de- 
velopmental, pre-production, and production costs can be assessed 
for innovative wind energy systems in their conceptual and/or de- 
velopmental stages. Preliminary aerodynamic and engineering anal- 
yses will be performed in conjunction with the cost analyses to de- 
termine relevant performance, structural, and material characteris- 
tics. These estimates will be used to identify innovative ideas war- 
ranting more detailed and comprehensive studies. The objective 
emphasizes finding useful and viable innovative wind energy con- 
cepts. 


6005 (SERI/SP—732-728) Mod 2 Wind Turbine Devel- 
opment Project. (Solar Energy Research Inst., Golden, CO 
(USA)). Oct 1980. Contract AC02-77CH00178. 24p. NTIS, 
PC A02/MF AOl. 

The primary objective in the development of Mod 2 was to 
design a wind turbine to produce energy for less than 5 cents/kWh 
based on 1980 cost forecasts. The pricing method used to project 
the Mod 2 energy costs is the levelized fixed charge rate approach, 
generally accepted in the electric utility industry as a basis for rela- 
tive ranking of energy alternatives. This method derives a levelized 
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energy price necessary to recover utility's purchasing, installing, 
owning, operating, and maintenance costs. 


1706 Wind Energy Engineering 


6006 (DFVLR-FB—80-12) General calculation method 
for the dynamic response to discrete gust distributions as ex- 
emplified by the rotorblade of a wind energy converter. 
Ludwig, D. (Deutsche Forschungs- und Versuchsanstalt 
fuer Luft- und Raumfahrt e¢.V., Goettingen (Germany, 
F.R.). Inst. fuer Aeroelastik). Mar 1980. 62p. (In German). 
NTIS (US Sales Only), PC A04/MF AO1. 

An analytical method is presented to calculate the dynamic 
response of elastic structures to discrete gust distributions. The for- 
mation is based on the assumption that the modal parameters of the 
structure are known and which can be received by eigen analysis 
or ground vibration test. No restriction is made concerning the 
number of flapwise bending modes or the distribution of discrete 
gusts. The generalized forces due to excitation and due to motion 
are approximated by means of the known exponential forms of 
Wagner's and Kuessner’s functions to get an analytical solution in 
the shortest possible computing time. 


6007 (EPRI-AP—1614) Wind power generation dynamic 
impacts on electric utility systems. Final report. Zaininger, 
H.W.; Bell, D.J. (Zaininger Engineering Co., San Jose, CA 
(USA)). Nov 1980. 88p. NTIS, PC A05/MF AO1. 

A primary application of wind power generation on utility 
systems is expected to be large clusters of megawatt-scale wind tur- 
bine (WT) units, connected to the utility transmission network and 
operated as part of the overall utility generation mix. Wind fluctu- 
ations will result in minute-to-minute WT output variations. Large 
penetrations of wind turbines may cause dynamic impacts such as 
severe system swings, excessive frequency excursions, or system in- 
stability. These potential dynamic impacts, considering the integrat- 
ed wind power plants, utility conventional generation, and trans- 
mission system, may limit the potential WT penetration and/or 
cause significant system operating restrictions. An initial assessment 
of potential wind power generation dynamic impacts on utility sys- 
tems from a global utility perspective was made. Dynamic study of 
minute-to-minute ramping, frequency excursion, and short-term 
transient stability was performed using the Hawaiian Electric Com- 
pany system as an illustrative example. 


6008 (SERI/CP—635-938) SERI second wind energy 
innovative systems conference. (Solar Energy Research Inst., 
Golden, CO (USA)). 1980. Contract AC02-77CH00178. 
225p. (CONF-801223—). NTIS, PC A10/MF AOl. 

From 2. wind energy innovative systems conference; Colora- 
do Springs, CO, USA (3 Dec 1980). 

Separate abstracts are included for each of the papers includ- 
ed concerning wind turbine designs and performance characteris- 
tics. 


6009 (SERI/CP—635-938, pp 35-46) New WECS 
design: the Unified Wind Dynamo. Deibert, D.D. (Universal 
Energy Technologies Corp., Camden, NJ). 1980. 

From 2. wind energy innovative systems conference; Colora- 
do Springs, CO, USA (3 Dec 1980). 

A radically new Wind Energy Conversion System has been 
designed, manufactured and successfully tested. The system, called 
the Unified Wind Dynamo, is the product of Universal Energy 
Technologies Corporation and John G. Reutter Associates. Em- 
ploying a specifically designed, ultra low RPM alternator, the 
UWD attains efficiencies of between .66 and .80 of the Betz theo- 
retical limit, while operating atop the eight story Reutter Asso- 
ciates’ building in Camden, New Jersey. The new system is able to 
adapt to varied blade structural constraints. As a result, the UWD 
can be completely insured with reasonable premiums for damage 
and liability, if so desired. Other features of the UWD include the 
simplicity inherent in the one moving part design, and adaptability 
in being able to economically incorporate augmenter technologies. 
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6010 (SERI/CP—635-938, pp 55-65) Development 
status of the toroidal accelerator rotor platform (TARP) for 
wind energy conversion. Weisbrich, A.L. (ENECO, Wind- 
sor, CT); Duffy, R.E. 1980. 

From 2. wind energy innovative systems conference; Colora- 
do Springs, CO, USA (3 Dec 1980). 

Recent model wind tunnel tests at Rensselaer Polytechnic 
Institute under New York State ERDA contract of the most primi- 
tive TARP configuration with an installed conventional horizontal 
axis wind turbine rotor have demonstrated power output amplifica- 
tion for that rotor in excess of 4.5 times its maximum identical free 
stream power output. The TARP furthermore represents a unique 
wind energy conversion system (WECS) design in that its structure 
can serve a multi-functional (e.g., housing) and hence important, re- 
source conserving and economizing role. 


6011 (SERI/CP—635-938, pp 67-90) Various systems 
for the generation of electricity using upper atmospheric 
winds. Roberts, B.W.; Blackler, J. (Univ. of Sydney, 
N.S.W., Australia). 1980. 

From 2. wind energy innovative systems conference; Colora- 
do Springs, CO, USA (3 Dec 1980). 

The strength and persistence of tropospheric winds generally 
increases with increasing altitude. In mid-latitudes the jet streams 
boost the available power densities to around 20 kW/m2. Six differ- 
ent tethered systems are reviewed. These range from balloons 
through fixed wing systems with open or ducted turbines. Howev- 
er, none of these systems are as attractive as a rotary-wind device, 
which is described in some detail. Gessow’s rotary-wind theory has 
been extended to justify a successful series of wind-tunnel tests on a 
twin rotor, gyromill. A stability theory will be presented to indicate 
the ideal location of the tether attachment point or points, taking 
due account of the electrical conductors. A brief feasibility study is 
also given. 


6012 (SERI/CP—635-938, pp 93-111) Feasibility study 
for a high-altitude wind power plant. Riegler, G. (Institut 
fuer Angewandte Systemtechnik, Research Centre, Graz, 
Austria); Riedler, W.; Horvath, E. 1980. 

From 2. wind energy innovative systems conference; Colora- 
do Springs, CO, USA (3 Dec 1980). 

The basic concept of a High-Altitude Wind Power Plant 
consists of a balloon-borne platform for electrical power generators, 
a connection by cable for tethering and energy transfer and a 
ground station for meteorological and technical control as well as 
for energy distribution. Of great importance is the nominal wind 
speed of the turbine, which depends on the local wind statistics, 
since it determines the drag of the system and therefore the main 
forces and the maximum power output. The ultimate aim for these 
power plants is considered to be the continous power output of 80 
to 100 MW for a platform generating electricity with capital and 
operating costs competitive with conventional thermal power sta- 
tions. The paper describes the basic concepts and proves the feasi- 
bility of the suggested project. 


6013 (SERI/CP—635-938, pp 131-156) Wind wheel tur- 
bine. Frost, W. (FWG Associates, Inc., Tullahoma, TN); 
Kaufman, J.W. 1980. 

From 2. wind energy innovative systems conference; Colora- 
do Springs, CO, USA (3 Dec 1980). 

An analytical and experimental study of an innovative wind 
wheel turbine (WWT) is reported. Evaluation of the probable per- 
formance, possible practical applications, and economic viability as 
compared to other convention wind energy systems is discussed. 
The WWT apparatus is essentially a bladed wheel which is directly 
exposed to the wind on the upper half and exposed to wind 
through multiple ducting on the lower half. The multiple ducts 
consist of a forward duct (front concentrator) and two side ducts 
(side concentrators). The forced rotation of the wheel is then con- 
verted to power through appropriate subsystems. Results of a series 
of preliminary tests on two simple models, a paper model (Model 
No. 1) and a stainless steel model (Model No. 2) are reported. 
Measured values of power coefficients over wind speeds ranging 
from 4 to 16 m/s are given. A simple analytical model of a four- 
bladed wheel is also developed. 
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6014 (SERI/CP—635-938, pp 159-178) Vertical axis 
wind turbine research at West Virginia University. Walters, 
R.E. (West Virginia Univ., Morgantown); Migliore, P.G.; 
Wolfe, W.P. 1980. 

From 2. wind energy innovative systems conference; Colora- 
do Springs, CO, USA (3 Dec 1980). 

Several aspects of VAWT design have been investigated. 
Indoor blade testing is complicated by an induced outflow, analo- 
gous to induced downwash behind a finite span wing. Analytical 
methods are presented which model the phenomenon and from 
which the induced velocities can be calculated, allowing correc- 
tions to indoor test data. Also, a computer code has been developed 
to calculate tare torques caused by various structural components 
of VAWTs. Calculations are compared with results from WVU 
tests with excellent agreement. The code is valid for both straight 
and curved bladed VAWTs. Discussion is included regarding some 
mechanical and aerodynamic (blade) design features of a circulation 
controlled VAWT. 


6015 (SERI/CP—635-938, pp 183-192) Preliminary 
performance analysis for a flexrotor innovative wind energy 
system. Noll, R.B. (Aerospace Systems, Inc., Burlington, 
MA); Ham, N.D.; Zvara, J. 1980. 

From 2. wind energy innovative systems conference; Colora- 
do Springs, CO, USA (3 Dec 1980). 

The FlexRotor is an innovative three-bladed, vertical-axis 
wind energy system mounted on an unguyed, free-standing tower. 
The straight, untwisted blades and struts are made of commercially- 
available standard extrusions to simplify construction and reduce 
cost. High strength cables are used in the blade to carry large ten- 
sion forces and offset centrifugal loading. Control of overspeed is 
by means of an aeroelastically induced pitch angle produced 
through a canted hinge called the FlexHinge. This paper presents a 
description of the FlexRotor design features; preliminary perform- 
ance analysis results showing the effects of size, blade swept area, 
rotor solidity, rotor speed and wind speed; and a description of the 
system operation. 


6016 (SERI/CP—635-938, pp 207-224) Yawing of wind 
turbines with blade cyclic pitch variation. Hohenemser, K.H.; 
Swift, A.H.P. (Washington Univ. Tech. Associates, St. 
Louis, MO). 1980. 

From 2. wind energy innovative systems conference; Colora- 
do Springs, CO, USA (3 Dec 1980). 

A new type of horizontal axis wind turbine has been de- 
signed, analyzed, built and briefly tested in the atmosphere. The 7.6 
meter diameter upwind rotor is tail vane stabilized. It has passive 
cyclic pitch variation obtained by a small built-in blade prelag angle 
in relation to the cyclic pitch axis. The usual complex blade feath- 
ering mechanism is omitted. Instead, the rotor furl angle can be 
varied by a high speed actuator. The two-bladed rotor starts easily, 
it runs smoothly, it can be rapidly yawed without producing gyros- 
copic hub moments or noticeable out-of-plane blade excursions, and 
it is of very simple design. 
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REFER ALSO TO CITATION(S) 5715, 6137, 6363 


6017 (BNL—28696) Fuel cells for electric utili*” and 
transportation applications. Srinivasan, S. (Brookhaven Na- 
tional Lab., Upton, NY (USA)). 1980. Contract AC02- 
76CHO00016. 22p. (CONF-800883—1). NTIS, PC A02/MF 
AOl. 

From 5. Australian electrochemistry conference; Perth, Aus- 
tralia (18 Aug 1980). 

This review article presents: the current status and expected 
progress status of the fuel cell research and development programs 
in the USA, electrochemical problem areas, techno-economic as- 
sessments of fuel cells for electric and/or gas utilities and for trans- 
portation, and other candidate fuel cells and their applications. For 
electric and/or gas utility applications, the most likely candidates 
are phosphoric, molten carbonate, and solid electrolyte fuel cells. 
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The first will be coupled with a reformer (to convert natural gas, 
petroleum-derived, or biomass fuels to hydrogen), while the second 
and third will be linked with a coal gasifier. A fuel cell/battery 
hybrid power source is an attractive option for electric vehicles 
with projected performance characteristics approaching those for 
internal combustion or diesel engine powered vehicles. For this ap- 
plication, with coal-derived methanol as the fuel, a fuel cell with an 
acid electrolyte (phosphoric, solid polymer electrolyte or super 
acid) is essential; with pure hydrogen (obtained by splitting of 
water using nuclear, solar or hydroelectric energy), alkaline fuel 
cells show promise. A fuel cell researcher's dream is the develop- 
ment of a high performance direct methanol-air fuel cell as a power 
plant for electric vehicles. For long or intermittent duty cycle load 
leveling, regenerative hydrogen-halogen fuel cells exhibit desirable 
characteristics. 


6018 (DOE/CS/56604—T1) Technical and economic 
feasibility of a Thermal Gradient Utilization Cycle (TGUC) 
power plant. Final report. Raiji, A.M.; Renfroe, D.A.; Lalk, 
T.R. (Texas A and M Univ., College Station (USA). Dept. 
of Mechanical Engineering). 1980. Contract FG0OI- 
78CS56604. 115p. NTIS, PC A06/MF AOI. 

The technical and economic feasibility of a Thermal Gradi- 
ent Utilization Cycle (TGUC), a new concept in power generation, 
was investigated. Power is generated by exploiting the natural at- 
mosheric temperature gradient. A low grade energy source is used 
to vaporize a fluid which rises in a pipe to a higher elevation where 
it is condensed. The cycle is completed by passing the condensed 
liquid through a turbine as it returns to the lower elevation. A digi- 
tal computer model was developed and used to simulate the oper- 
ation of the cycle and to conduct a parameteric study. Life cycle 
cost analysis and energy analyses were conducted for the specific 
case of a TGUC using the ambient air at the lower elevation as an 
energy source. Although the cycle has a low thermal efficiency and 
is site specific, it is technically feasible. Variations in mass flow rate 
of the working fluid and elevation were found to affect the cycle 
power output to a large extent. The investment cost of a hypotheti- 
cal 10 megawatt TGUC power plant was determined to be $3,080 
per kilowatt, with life cycle busbar costs of electricity ranging from 
47 to 55 Mills per kilowatt-hour depending on the method of fi- 
nancing. Results of the energy analyses showed that a TGUC 
system would have a positive net energy and a second law efficien- 
cy of 23% for the case of a TGUC system using the atmosphere as 
an energy source. 


6019 (DOE/EIA—0033(78)) Steam-electric plant con- 
struction cost and annual production expenses, 1978. Bess, E.; 
Prete, L. (Department of Energy, Washington, DC (USA). 
Energy Information Administration). Dec 1980. 195p. 
NTIS, PC A09/MF AO1. 

This is the Thirty-First Annual Supplement to the initial 
publication Steam-Electric Plant Construction Cost and Annual 
Production Expenses, 1938 to 1947. This supplement covering cal- 
endar year 1978 is the latest addition to a continuous comprehen- 
sive published record of the operations of the more important 
steam-electric plants of the electric utility industry for the period, 
1938-1978. During the period covered by this series the total in- 
stalled steam-electric generating capacity has increased from 26,000 
MW to 453,629 MW (includes 53,528 MW nuclear-fueled capacity) 
and the annual net generation from 68 billion kWh to 1890 billion 
kWh (includes 280 billion kWh nuclear-fueled net generation). This 
supplement contains the plant investment costs and the 1978 annual 
production expenses of 77 steam-electric plants in the United States 
and Puerto Rico. These data are included on the accompanying 
plant data sheets. Fifty of these are nuclear-fueled plants. Plants 
that produce both steam-electric power and process steam for in- 
dustrial purposes are not included in this series of reports because 
the operations and annual production costs are not generally com- 
parable with those of conventional steam-electric plants. Further- 
more, the aggregate capacity of such plants owned by electric utili- 
ties is small. Also, new plants of less than 25 MW capacity are not 
included in this report. 
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6020 (DOE/ET/15208—1) Design and development of 
Stirling engines for stationary power generation applications 
in the 500 to 3000 horsepower range. (Foster-Miller Asso- 
ciates, Inc., Waltham, MA (USA)). Feb 1980. Contract 
AC02-79ET15208;W-31-109-ENG-38. 6l1p. NTIS, PC A04/ 
MF AOl. 

Initial work in a project on the design and development of 
Stirling engines for stationary integrated energy systems is report- 
ed. Information is included on a market assessment, design method- 
ology, evaluation of engine thermodynamic performance, and pre- 
liminary system design. It is concluded that Stirling engines em- 
ploying clean fossil fuels cannot compete with diesel engines. How- 
ever, combustion technology exists for the successful burning of 
coal-derived fuels in a large stationary stirling engine. High thermal 
efficiency is predicted for such an engine and further development 
work is recommended. (LCL) 


6021 (DOE/NASA/0107—2) Modification of the ECAS 
reference steam power generating plant to comply with the 
EPA June 1979 new source performance standards. Fogelson, 
S.A.; Chait, I.L.; Bradley, W.J.; Benson, W. (Burns and 
Roe, Inc., Woodbury, NY (USA)). Aug 1980. Contract 
AI01-77ET 10769. 247p. NTIS, PC Al1/MF AO1. 

This report presents the results of a study carried out to 
modify the conceptual design and performance of the reference 
coal-fired, conventional furnace electric power generating plant 
with wet lime sulfur dioxide scrubber, developed during the 
Energy Conversion Alternatives Study (ECAS), to comply with 
the New Source Performance Standards (NSPS), promulgated by 
the US EPA in June 1979. It also presents detailed capital cost esti- 
mates for the ECAS and modified reference plants in mid-1978 dol- 
lars for both 250° and 175° F (394° and 353° K) stack gas reheat 
temperatures based on the cost estimates developed for the ECAS 
study. Information is included on: technical assessments of the 
design and performance of the scrubber system; determination of 
the design changes required for the ECAS reference plant to meet 
the June 1979 NSPS, modification of the ECAS design appropriate- 
ly, and side-by-side comparison of the characteristics and costs of 
the modified and unmodified components; update of the ECAS ref- 
erence plant detailed capital cost estimates presented in the ECAS 
study from mid-1975 to mid-1978; and development of detailed cap- 
ital cost estimates for the modified reference plant, based on the 
costs of the ECAS reference plant. 


6022 (EPRI-CS—1444(Vol.4)) Air/gas system dynamics 
of fossil fuel power plants. Volume 4. Experimental vibration 
and acoustic test data of a 500-MW unit. Goldschmied, F.R.; 
Wormley, D.N.; Rowell, D. (Westinghouse Electric Corp., 
Pittsburgh, PA (USA). Research and Development Center; 
Massachusetts Inst. of Tech., Cambridge (USA). Dept. of 
Mechanical Engineering). Oct 1980. 174p. NTIS, PC A08/ 
MF AOl1. 

Vibration and acoustic tests have been taken in a 500 MW 
oil-fired unit, in conjunction to system dynamics pressure data. The 
test data were taken on one forced-draft fan, on one induced-draft 
fan and on the gas recirculation fan. Both cold tests and hot tests 
were taken for all fans. Identical fans were used for forced-draft 
and for induced-draft installation but the acoustic characteristics 
were significantly different. A total of 145 spectrum plots are pre- 
sented. Twenty-five vibration spectrums are given, where accelera- 
tion level, g, is plotted against frequency; two frequency ranges are 
used, 0-20 Hz and 0-200 Hz. One hundred and twenty acoustic 
spectrums are given, where sound level, dB re 20 »N/m7%, is plotted 
against frequency; three frequency ranges are used, 0-20 Hz, 0-200 
Hz, and 0-2000 Hz. The test data are presented for future reference 
without concomitant analysis at this time. 


6023 (EPRI-CS—1554) Biofilm development and de- 
struction. Characklis, W.G. (Rice Univ., Houston, TX 
(USA)). Sep 1980. 313p. NTIS, PC A14/MF AOl1. 

Fouling biofilm formation, its effects on energy losses and, 
finally, its destruction were studied. The project objectives includ- 
ed: developing a better understanding of fouling biofilm accumula- 
tion and factors affecting its rate; determining the effectiveness of 
fouling biofilm destruction by chemical oxidants; and developing a 
practical, reliable, sensitive device fo: monitoring biofouling. Spe- 
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cial apparatus and simulated cooling water were used in the labora- 
tory. A tubular reactor and an annular reactor consisting of a sta- 
tionary outer cylinder and a rotating inner cylinder were used. Ex- 
periments and apparatus were designed to isolate the effects of bio- 
fouling from other processes such as corrosion or particulate foul- 
ing which could complicate data interpretation. Biofilm develop- 
ment rate is affected by fluid velocity, wall temperature, and nutri- 
ent concentration. Increase in fluid frictional resistance, resulting 
from biofilm formation, is a good indication of biofouling after the 
biofilm reaches a critical thickness corresponding to the viscous 
sublayer thickness. Changes in heat transfer are the net result of de- 
crease in conductive heat transfer due to biofilm accumulation, and 
increase in convective heat transfer due to increase in fluid friction- 
al resistance. Destruction of biofilms by chemical oxidants is a dif- 
fusion-limited process. Consequently, oxidants are more effective 
when applied at high concentration for short periods. High flow 
rates enhance biofilm destruction by oxidants. Several promising 
techniques for monitoring biofouling film development and destruc- 
tion were developed and tested. 


6024 (EPRI-CS—1585) Assessment of current NDI 
techniques for determining the type, location, and extent of 
fossil-fired boiler tube damage. Final report. Reinhart, E.R.; 
Johnson, D.; Sarian, S. (Reluxtrol, South San Francisco, 
CA (USA)). Oct 1980. 30p. NTIS, PC A03/MF AO1. 

Assessment of state-of-the-art nondestructive evaluation 
techniques for detecting the type, location, and extent of fossil-fired 
boiler tube damage was made through on-site visits and canvassing 
by questionnaire. The results of this survey indicate that state-of- 
the-art for fossil fired boiler tube NDE practice is limited almost 
exclusively, in order of use frequency, to: (1) magnetic particle/dye 
penetrant, (2) ultrasonic testing (UT), (3) visual, including fiber- 
optic/borescope and TV, and (4) radiography. None of these tech- 
niques are adequate for reliably detecting and sizing boiler tube 
damage, and they suffer from low inspection volume coverage, i.e., 
they are limited to small localized checking of suspect troublespots. 
Our survey shows that boiler inspection using even these four 
methods is not practiced routinely but only after a forced outage 
has occurred. While there is a wide spectrum of boiler tube damage 
which results in failures forcing complete or partial outages, our 
survey indicates that: (1) wall thinning and wastage by erosion/cor- 
rosion, (2) overheating, and (3) hydrogen damage are the most 
prevalent failure modes for fossil fired boilers. Our survey also 
shows that at least one-quarter to one-third of the failures forcing a 
full outage occur in the furnace wall tube bank and reducing the 
number of these failures alone would result in considerable savings 
to the utilities. We recommend that EPRI undertake a research and 
development program for the purpose of providing the utilities 
with a practical NDE capability for inspecting boiler tubes. 


6025 (EPRI-CS—1596) Nature and costs of fan erosion 
in coal-fired electric power plants. Glasser, A.D.; Petlevich, 
W.J.; Sverdrup, E.F. (Westinghouse Electric Corp., Pitts- 
burgh, PA (USA). Research Labs.). Oct 1980. 68p. NTIS, 
PC A04/MF AOl1. 

One of the tasks set forth in this contract was to ascertain 
the quantity and severity of erosion damage occurring to fans in 
coal burning power plants. A telephone survey was conducted of 
power plants having units larger than 100 megawatts generating ca- 
pacity and using pulverized coal fired boilers. This sample repre- 
sented approximately 50% of the total coal-fired generating capac- 
ity in the US and virtually all of the units rated over 250 
megawatts. Results of this survey show that erosion damage can be 
found on blade leading edges (most severe), blade trailing edges, 
and center plates of fans. Seventy-one percent of the gas recirculat- 
ing fans require erosion-caused repairs. Twenty-two percent of 
these fans have moderate to heavy erosion damage. Thirty-nine 
percent of the induced draft fans require erosion caused repairs 
with 14% experiencing moderate to heavy erosion damage. Of 
scrubber booster fans, 68% experience no erosion, 26% experience 
slight erosion, and 6% experience high erosion. Pimary air fans 
suffer slight damage. One percent experience moderately high ero- 
sion damage out of 18% needing any repairs. Damage to forced 
draft fans is minimal with 98% suffering no erosion. A total of 
27,000 man-hours is being used annually to repair erosion damage 
in these fans. Units experiencing severe damage are spending up to 
11 million dollars a year to purchase replacement power during op- 
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erations. Various types of erosion shields and coatings are being 
used to reduce damage. 


6026 (FE—2468-63) Regional conversion to coal. Final 
report. McKimmey, M.L. (Engineering Societies Commis- 
sion on Energy, Inc., Washington, DC (USA)). Mar 1980. 
— EF-77-C-01-2468-007. 119p. NTIS, PC A06/MF 
AOl. 

This report describes an investigation of powerplant coal 
conversion, and the options and problems confronting a group of 
electric utility companies in an example region. The region selected 
for the study is New England, but the analysis format is valid for 
other regions having different specific conditions but facing the 
same general conversion mandates. The report concludes that: (1) 
Because of its physical characteristics, simple conversion to coal of 
a utility steam boiler unit designed for oil or gas is not feasible. 
Boiler replacement of pre-boiler coal liquefaction or gasification 
would be required to make the conversion to coal. (2) Coal-oil mix- 
ture combustion is a promising concept for the partial displacement 
of oil that could have significant application in New England. (3) 
Coal-derived synthetic boiler fuels, primarily liquids, could play a 
significant role in the conversion of existing units, but their avail- 
ability in sufficient quantities by 1990 is doubtful. (4) The region's 
indigenous coal and hydropower resources are not expected to 
impact the energy mix by 1990, if ever. (5) The mediation process 
conducted for the Brayton Point plant is exemplary and should be 
encouraged in other coal conversion efforts. Responsible environ- 
mental compromise, brought about by negotiations conducted in a 
spirit of cooperation, provided the catalyst for that conversion proj- 
ect and can do the same for others. (6) The coal conversion scenar- 
io outlined in this study describes one approach by which utility oil 
consumption could be reduced by about 35 million barrels per year 
by the year 1990. This scenario, one of many which could be theo- 
rized, could cost electric utility customers some 1 billion dollars 
(1980 dollars) and will have severe effects on the region's electric 
system reliability. 


6027 (MASEC-CF—80-005, pp 85-97) Co-generation. 
Browning, E.W. (Consumers Power Co., Jackson, MI). 
1979. 

From Mid-American wood combustion conference; Traverse 
City, MI, USA (8 Nov 1979). 

Co-generation has drawn attention because of the increasing 
costs of energy. In producing electricity, the energy content of the 
fuel is dispersed in these proportions: 33 percent converted into 
electricity and 67 percent into rejected waste heat. The various 
kinds of technology involved in using steam for heating buildings 
on a commerical basis are reviewed. Inhibiting factors are the cost 
of transmitting heat for great distances; larger quantity of steam 
compared to electric output; intolerance of fluctuating steam de- 
mands if top efficiency is to be achieved; and the need to install 
standby equipment. 


6028 (NYSERDA—80-3(Vol.1)) Assessment of gas tur- 
bine erosion. Volume 1. Assessment of available erosion data. 
Boericke, R.R.; Grey, D.A; Spriggs, R.R.; Hantman, R.G.; 
Kuo, J.T.; Tabakoff, W.; Hamed, A. (General Electric Co., 
Schenectady, NY (USA); Cincinnati Univ., OH (USA)). 
Apr 1980. 147p. New York State Energy Research and De- 
velopment Authority, Albany, NY. 

This project was designed to address the question of gas tur- 
bine tolerance in the particle laden environment of pressurized 
fluidized bed (PFB) combustion gas. The project objectives were to 
investigate previous gas turbine erosion tests, to design a turbine 
erosion test facility and to plan a long range test program for com- 
mercializing this gas turbine application. This first volume of a two 
volume report reviews experience in the US and Australia on gas 
turbine erosion in a pressurized fluidized bed-type environment. 
From this literature search it was concluded that successful oper- 
ation of PFB powered turbines is obtainable. However, there is in- 
sufficient data available at this time to permit a prediction of tur- 
bine life to be made in this type of erosive/corrosive environment. 
Therefore, three types of erosion/corrosion experiments must be 
performed to completely establish turbine capabilities in particulate 
laden environments. The first should consist of well controlled ex- 
periments where the effects of blade shape, blade size, particle size, 
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gas velocity, and other controllable parameters are established over 
a wide range. The second set of experiments should consist of com- 
bined erosion/corrosion rig experiments in which candidate materi- 
als will be screened for relative performance under a simulated 
PFBC environment. The final and critical experiment should be the 
testing of the proposed gas turbine under actual operating condi- 
tions for extended periods. (LCL) 


6029 (NYSERDA—80-3(Vol.2)) Assessment of gas tur- 
bine erosion. Volume II. Erosion analysis and test planning. 
Boericke, R.R.; Grey, D.A.; Spriggs, D.R.; Hantman, R.G.; 
Kuo, J.T.; Tabakoff, W.; Hamed, A. (General Electric Co., 
Schenectady, NY (USA); Cincinnati Univ., OH (USA)). 
Apr 1980. 191p. New York State Energy Research and De- 
velopment Authority, Albany, NY. 

The development of combined-cycle power plants in which 
the gas turbines are driven by hot combustion gases from coal- 
burning pressurized fluidized bed (PFB) combustors requires a 
technical assessment of the erosion and corrosion of gas turbine 
blades in the particle-laden environment of PFB combustion gas. 
This second volume of a 2 volume report on such gas turbine ero- 
sion contains five sections. Section 1 describes studies of particle 
trajectories in turbomachines. In particular, comparisons are made 
of an early coal-fired locomotive turbine and a GE MS7000 turbine 
with the objective of identifying differences in particle trajectories 
which could influence erosion response. Section 2 describes some 
fundamentals of erosion by solid particles with particular emphasis 
on the effect of particle size on erosion rate. Various erosion 
models are reviewed and applied to the prediction of local erosion 
rates in a cascade experiment. Section 3 documents estimates of the 
gas turbine tolerance to erosive particles. The turbine tolerance in 
two specific cases, the coal-fueled combined-cycle system and a 
pressurized boiler application, are discussed together with cleanup 
system performance estimates. Section 4 presents analysis and re- 
sults of the design of an erosion/corrosion test rig capable of simu- 
lating the PFB/gas turbine operating environment. Section 5 pre- 
sents a comprehensive test plant leading to the successful operation 
of a gas turbine on PFB combustion gases. 


6030 (PNL—3272) Cost analysis of an ammonia dry 
cooling system with a Chicago Bridge and Iron peak shaving 
system. Drost, M.K.; Johnson, B.M. (Battelle Pacific North- 
west Labs., Richland, WA (USA)). Dec 1980. Contract 
AC06-76RL01830. 49p. NTIS, PC A03/MF AO1. 

A study was performed to determine the potential for reduc- 
ing the cost associated with dry cooling by using an ammonia dry 
cooling system augmented with the Chicago Bridge and Iron (CP 
and I) peak shaving system. The cost analysis of an all-dry ammo- 
nia cooling system operating in conjunction with a peak shaving 
system is documented. The peak shaving system utilizes the excess 
cooling capability available at night to cool water to be used for 
supplemental cooling during the following day. The analysis con- 
sisted of determining the incremental cost of cooling for the CB 
and I system and comparing this cost to the incremental cost of 
cooling for both dry and wet/dry systems for a consistent set of 
design conditions and assumptions. The wet/dry systems were ana- 
lyzed over a range of water usages. The basis of the comparisons 
was a cooling system designed for installations with a 650 mWe 
(gross) coal-fired power plant. From results of the study it was con- 
cluded that: the CB and I system shows a substantial economic ad- 
vantage when compared with an all-dry cooling system; the CB 
and I system appears to be competitive with wet/dry cooling sys- 
tems using about 2 to 3% water; and the CB and I system demon- 
strates a clear economic advantage when compared to both dry and 
wet/dry concepts for a winter peaking utility where the excess gen- 
eration is assumed to displace both base-loaded coal-fired power 
generation and oil-fired gas turvine peaking units. 


6031 Heat rejection system. Smith, G.C.; Tokarz, R.D.; 
Parry, H.L. Jr.; Braun, D.J. (to Dept. of Energy). US 
Patent 4,184,536. 22 Jan 1980. Filed date 22 Feb 1978. 8p. 

PAT-APPL-880,254. 

A cooling system for rejecting waste heat consists of a cool- 
ing tower incorporating a plurality of coolant tubes provided with 
cooling fins and each having a plurality of cooling channels therein, 
means for directing a heat exchange fluid from the power plant 
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through less than the total number of cooling channels to cool the 
heat exchange fluid under normal ambient temperature conditions, 
means for directing water through the remaining cooling channels 
whenever the ambient temperature rises above the temperature at 
which dry cooling of the heat exchange fluid is sufficient, and 
means for cooling the water. 


6032 Cogeneration in the Pacific Northwest. Tallman, 
R.J. (Bonneville Power Adm, Portland, Oreg). JEEE (Insti- 
tute of Electrical and Electronics Engineers) Transactions on 
Microwave Theory and Techniques (U.S.); 12-15(1979). 

Bonneville Power Administration is preparing a survey to 
determine the potential for producing cogenerated electrical energy 
in Oregon, Idaho, and western Montana. The results of the survey 
to date indicate 1300-1400 MW of cogeneration capacity is techni- 
cally achievable. However, this does not represent a measure of the 
energy that might be able to be generated from the cogeneration 
capacity. The largest share of this potential is in the pulp and paper 
industries. A detailed technical and cost analysis will be prepared 
for selected plants to prove or disprove economic feasibility in var- 
ious industrial sectors. 


2002 Environmental Aspects 


6033 (EPRI-FP—1006(Vol.2)) Electrostatic precipitator 
plate rapping and reliability. Volume 2. Full-scale collector 
plate rapping tests. Final report. Hieber, G.M.; Jeselsohn, 
F.S. (Cottrell Environmental Sciences, Branchburg, NJ 
(USA)). Sep 1980. 144p. NTIS, PC A07/MF AOl1. 

The study to develop data in support of an analytical model 
development of precipitator collecting surface responses to rapping 
was carried out as a portion of the work sponsored by the Electric 
Power Research Institute at Cottrell Environmental Sciences and 
Princeton University. The objective of the study was to develop a 
data base and numerical model which could, in the long term, lead 
to a design and optimization methodology for the design of collect- 
ing surfaces for use in electrostatic particulate precipitators. Re- 
sponse to varying in-plane rapping intensities was measured in the 
in- and out-of-plane directions. The dynamic response was obtained 
as a function of time, location, rapper and plate configuration. 
These data were obtained on full scale plates. In addition, labora- 
tory-scale experiments were conducted to determine the effect of 
dust on surface response. The data obtained show that the dynamic 
response of the collecting surface is extremely complex. The stress 
waves were generated by rapping travel at sonic velocities. These 
waves cause both complex in-plane and out-of-plane accelerations. 
The in-plane accelerations reach a maximum prior to the out-of- 
plane accelerations. Dust will dampen the response. Based on these 
findings it is evident that additional work should be undertaken to 
evaluate the contribution of each acceleration mode, and intensity, 
on dust removal and reentrainment. 


6034 (HEDL-SA—2271) WUIS: water use information 
system. Sonnichsen, J.C.; Fletcher, J.F. (Hanford Engineer- 
ing Development Lab., Richland, WA (USA)). 1980. Con- 
tract AC14-76FF02170. 9p. (CONF-801167—1). NTIS, PC 
A02/MF AO1. 

From 3. NAWDEX membership conference and workshop; 
Falls Church, VA, USA (18 Nov 1980). 

The Water Use Information System (WUIS) contains data 
on water use requirements for thermal electric power plants and on 
water resources. The system provides a means whereby data can be 
retrieved in an expedient and orderly manner for purposes of per- 
forming environmental assessments and reviewing the potential im- 
pacts associated with proposed energy resources development on 
water resources. Retrieval and use of the data contained within 
WUIS provides data allowing planners to make initial assessments 
on water usage considerations. The water resource data available 
for retrieval are organized and stored for each of the 1875 Water 
Resource Cataloging Units (WRCA) defined by the United States 
Geological Survey. Data may be aggregated to form data bases for 
larger areas such as Hydrologic Accounting Units and Hydrologic 
Subregions. Each Cataloging Unit represents all or a portion of a 
natural hydrologic drainage basin. Data are included for the forty- 
eight contiguous states. The Water Use Information System was 
placed into operation in the spring of 1978. The system is available 
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for use by both public and private organizations. Fees for retrieval 
of data are on a cost-recovery basis according to established De- 
partment of Energy policies. 


2003 Power Transmission And Distribution 


REFER ALSO TO CITATION(S) 6161, 6161, 6163 


6035 (DOE/ET/29068—T1) Evaluation, design, devel- 
opment and delivery of a 1200 kV prototype termination. 
Fifth technical progress report, December 1, 1979-February 
29, 1980. Billings, J.S.; Meyer, J.R.; Neri, Z. (Westinghouse 
Electric Corp., Trafford, PA (USA). Power Circuit Breaker 
Div.). 21 Jul 1980. Contract AC01-78ET29068. 46p. NTIS, 
PC A03/MF AOi. 

Detailed analytic and model studies of various 1200 kV ter- 
mination concepts underway during the present period are de- 
scribed. Test results are reported for the electrostatic field enhance- 
ment and the shatter-resistant weathercase studies. Optional materi- 
als, configurations, and fabrication plans are expected to be deter- 
mined upon completion of these studies. 


6036 (DOE/ET/29068—T2) Evaluation, design, devel- 
opment and delivery of a 1200 kV prototype termination. 
Sixth technical progress report, March 1, 1980-May 31, 1980. 
(Westinghouse Electric a Trafford, PA (USA). Power 
Circuit Breaker Div.). 16 Sep 1980. Contract ACOI- 
78ET29068. 58p. NTIS, PC A04/MF AOl1. 

Computer field calculations were made of the electrostatic 
shield effectiveness model and plans were made for intermediate 
scale testing of the resistive grading coating. A detailed thermal 
analysis of the SFs impregnated film condenser shows natural reflux 
cooling of the configuration keeps temperatures within acceptable 
limits. Favorable results are reported on the final set of puncture 
tests of shatter-resistant weathercases. 


6037 (DOE/ET/29068—T3) Evaluation, design, devel- 
opment and delivery of a 1200 kV prototype termination. Sev- 
enth technical progress report, June 1, 1980-August 31, 1980. 
Billings, J.S.; Fisher, W.H.; Neri, Z.; Hofman, C.F.; Ben- 
nett, A.I. Jr. (Westinghouse Electric Corp., Trafford, PA 
(USA). Power Circuit Breaker Div.). Oct 1980. Contract 
ACO01-78ET29068. 55p. NTIS, PC A04/MF AOI. 

Results of wet tests on the small scale resistive grading 
model are inconclusive. A significant improvement is observed 
however in the intermediate scale resistive grading models, espe- 
cially on 60 Hz tests. Photographs of epoxy insulator puncture tests 
graphically illustrate the improvement due to use of a shatter-resis- 
tant reinforcement. Calculated results of expected mechanical 
forces for several designs are reported. Final design of the full scale 
prototype termination has commenced and critical considerations 
are evaluated. 


6038 (DOE/ET/29298—T1) Optimization of distribu- 
tion transformer efficiency characteristics. Final report. 
Braunstein, H. (Westinghouse Electric Corp., Athens, GA 
(USA). Distribution Transformer Div.). 4 Dec 1979. Con- 
tract ACO1-78ET29298. 428p. NTIS, PC A19/MF AO1. 

A method for distribution transformer loss evaluation was 
derived. The total levelized annual cost method was used and was 
extended to account properly for conditions of energy cost infla- 
tion, peak load growth, and transformer changeout during the eval- 
uation period. The loss costs included were the no-load and load 
power losses, no-load and load reactive losses, and the energy cost 
of regulation. The demand and energy components of loss costs 
were treated separately to account correctly for the diversity of 
load losses and energy cost inflation. An analysis was performed to 
find what level of transformer loss yields the minimum total leve- 
lized annual cost for a given kVA rating and a given set of load 
and cost parameters. Initial transformer costs as a function of no- 
load loss, load loss, and kVA were generated and used in the evalu- 
ation. Both single and multiple efficiency designs were considered. 
The total levelized annual costs of the two designs were compared. 
In each case the multiple efficiency design was less costly. A sensi- 
tivity analysis was performed to find the change in total levelized 
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annual cost due to changes in the input parameters. Also, an analy- 
sis was conducted to determine the amount of energy required to 
produce the materials for distribution transformers. It was deter- 
mined that the energy content of the extra materials used to pro- 
duce a higher efficiency transformer was less than the amount of 
energy saved in operating costs. Therefore, from a total energy 
standpoint, it is worth using the extra energy to manufacture a 
more efficient transformer. Recommendations for distribution trans- 
former efficiency characteristics and recommendations for further 
investigation are included. (LCL) 


6039 (EPRI-EL—851(Vol.1)) Real-Time Digital Data 
Acquisition System for load _ characteristics. 
Volume 1: overview and . Final report. Podesto, B.; 
Lapointe, A.; Larose, G.; Robichaud, Y.; Vaillancourt, C. 
(Institut de Recherche de 1l'Hydro-Quebec, Varennes 
(Canada)). Dec 1978. 77p. NTIS, PC A05S/MF AO1. 

The work sponsored under this contract included the design 
and construction of a Real-Time Digital Data Acquisition System 
(RTDDAS) to be used in substations for on-site recording and pre- 
processing load response data. The gathered data can be partially 
processed on site, to compute the apparent, active and reactive 
powers, voltage and current rms values and instantaneous values of 
phase voltages and currents. On-site processing capability is pro- 
vided for rapid monitoring of the field data to ensure that the test 
setup is suitable. Production analysis of field data is accomplished 
off line on a central computer from data recorded on a dual-density 
(800/1600) magnetic tape which is IBM-compatible. Parallel chan- 
nels of data can be recorded at a variable rate from 480 to 9000 
samples per second per channel. The RTDDAS is housed in a 30- 
foot trailer which is shielded from electromagnetic interference and 
protected by isolators from switching surges; therefore, it can oper- 
ate safely in a high-voltage substation environment where the tests 
must sometimes be performed. This report defines the capabilities 
and summarizes the operating procedures for the RTDDAS. Prior 
to the RTDDAS development, IREQ conducted a seminar in Sep- 
tember 1976 at which past IREQ accomplishments in load model- 
ing were presented. The papers presented during the 1976 seminar 
are contained as appendices to this volume of the Final Report. 


6040 (EPRI-EL—1550(9-80)) Phase-to-phase switching 
surge design. Addendum to Transmission Line Reference 
Book: 115-138 kV Compact Line Design. Final report. Grant, 
L.S.; Paulson, A.S. (Power Technologies, Inc., Schenectady, 
NY (USA)). Sep 1980. 234p. NTIS, PC Al1/MF AO1. 

Phase-phase switching surge design information has been ob- 
tained from an experimental and analytical project. Goals were to 
develop information and methods for the design of 115-138 kV 
compact transmission lines, but the results are applicable to all de- 
signs with spacings in the range tested. Advanced statistical meth- 
ods were used to plan and execute the tests and analyses. Switching 
surge flashover measurements were made for phase-phase spacings 
of 3,6, and 12 ft, on line lengths of 30, 150, and 1200 ft. Effects of 
the surge ratio alpha, the surge voltage on the third phase, line 
hardware, and height were also studied. Weather correction factors 
were obtained from the test results as concomitant variables. All 
measurements were made with digital equipment and high accura- 
cy. Techniques described permit rapid and stable initial analysis ap- 
proximations, followed by sophisticated analyses permitting Gaus- 
sian or extremal function behavior for the data. The techniques in- 
clude procedures for automatic rejection of spurious readings, and 
for censored analyses which utilize flashover voltage information in 
addition to the binary flashover/no flashover records. Results are 
presented in a simplified form for ready use by design engineers, 
and can be used with a complementary TNA-generated system per- 
formance data base prepared in an associated EPRI project RP260- 
2, 115-138 kV Bundled Circuit Design. The combination permits 
probabilistic designs using simple procedures. A design example is 
given which shows significant spacing reduction to be possible over 
designs from previous methods in which conservative assumptions 
were necessary. Key features of the results were: higher withstand 
voltage versus phase spacing than previously assumed; higher with- 
stand voltage for extension to long lines from short test electrodes 
than previously assumed; and development of new weather correc- 
tion factors for phase-phase designs. 
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(EPRI-EL—1601) Digital revenue metering algo- 

lysis, implementation, testing, and 

report. Schweitzer III, E.O.; To, H.W.; 

Ando, M. (Ohio Univ., Athens (USA). Dept. of Electrical 
Engineering). Nov 1980. 299p. NTIS, PC A13/MF AOl. 

A digital revenue metering algorithm is described. The algo- 
rithm has been tested in a microcomputer system using two 8-bit 
MC6800 microprocessors and 12-bit analog-to-digital converters. 
The tests show that the system meets the accuracy requirements of 
ANSI C12-1975. The algorithm demands modest computing re- 
quirements and low data sampling rates. The algorithm uses Walsh- 
functions and will operate with as few as 4 samples per 60-Hz 
cycle. For proper response to odd harmonic frequencies, higher 
sampling rates must be used. Third harmonic power can be handled 
with an 8-sample per cycle Walsh function. However, even har- 
monics are effectively suppressed by the algorithm. The developed 
algorithm is intended for use in digital data acquisition systems for 
substations where interchange metering is required. 


6042 (EPRI-EL—1611) Elctronic current transducer for 
ehy circuits. Final report. Berkebile, L.E. (Westinghouse 
Electric Corp., Trafford, PA (USA)). Nov 1980. 154p. 
NTIS, PC A08/MF AOl1. 

As ehv and uhv grow a need arises for better current meas- 
uring methods. Conventional live tank current transformers become 
much larger and more costly as voltage withstand requirements 
become higher. Better accuracy is desirable as larger power flow 
occurs on interties between power systems. Improved high frequen- 
cy response is required for advanced high speed relaying techniques 
and for current limiter operation. Previous current transducers have 
fulfilled some, but not all, of these requirements. The objective of 
this project is to provide an electronic current transducer that 
meets present and projected requirements. The specific objective of 
this project was to develop an electric current transducer with (1) 
amplitude error less than 0.3%; (2) dynamic range of twenty times 
rated current; (3) 10 kHz frequency response; (4) less than 100 ps 
turn on time; (5) digital output; and (6) utilizing fiber optic data 
transmission for EMI free operation. The project objectives have 
been met except that turn-on-time is 200 ys. The transducer devel- 
oped utilizes a conventional current transformer and shunt to pro- 
vide a reference signal to the electronic encoding system. The en- 
coder power supply is obtained from a current transformer on the 
transmission line. No auxiliary power supply is required. The en- 
coded data signal is transmitted serially over a single conductor op- 
tical fiber cable to the station control room, a distance of up to 300 
m. The signal is decoded and converted to parallel digital output 
and an analog output signal is reconstructed too. This analog signal 
provides +-10V output to represent full scale peak line current. 


6043 (INT-FES—77-29) Proposed Four Corners-Ambro- 
sia-Pajarito 500 kV transmission project. Final environmental 
statement, (Bureau of Indian Affairs, Washington, DC 
nee 1980. 333p. Bureau of Indian Affairs, Washington, 


The Public Service Company of New Mexico proposes to 
construct and operate a 500 kV alternating current (AC) transmis- 
sion line in the northwestern portion of New Mexico. The pro- 
posed line will extend from the Four Corners Power Plant to Am- 
brosia Station to a proposed Pajarito Station west of Albuquerque, 
NM. The proposed line will be approximately 173 miles in length. 
Construction of the 500 kV transmission line will adversely impact 
soils, vegetation, visual resources, and possibly in an indirect 
manner, the cultural resources in the area. The adverse impacts 
may be made minimal by the practice of erosion protection meas- 
ures, revegetation, and a sound cultural resource management plan. 
There will be no appreciable impacts, adverse or otherwise in 
regard to surface or subsurface water by the construction or oper- 
ation of the proposed transmission line. No adverse effects may be 
anticipated in regard to communities or social services. Economic 
impacts in the area will be short-term and should prove beneficial 
for the duration of the project. Construction and operation of this 
line will be beneficial in providing needed additional bulk transmis- 
sion capacity between the Four Corners Plant and Albuquerque 
and bulk transmission support to the local western New Mexico 
area. 
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6044 (JPL-PUBL—79-35(Vol.2)) Distribution automa- 
tion and control on the electric power system, volume II: pro- 
ceedings. (Jet Propulsion Lab., Pasadena, CA (USA)). Mar 
1979. Contract EC-77-A-31-1041. 136p. (CONF-7811130— 
P2). NTIS, PC A07/MF AOl. 

From Distribution automation and control working group; 
Baltimore, MD, USA (20 Nov 1978). 

The meeting of the Distribution Automation and Control 
(DAC) Working Group was sponsored by the Department of 
Energy (DOE), Division of Electric Energy Systems, to provide a 
forum in which electric utilities could communicate with each 
other, with DOE, and with DOE’s contractors regarding research, 
development, and demonstration efforts to apply DAC to the elec- 
tric power system. In these discussions emphasis was to be placed 
on identifying the priorities and needs for DAC development. The 
subjects covered included the technical motivations for distribution 
automation; solar energy as an unconventional energy source; load 
management; economic and institutional factors; emergency con- 
trols, impact of controls on systems design, and related topics. 
(LCL) 


6045 Load management equipment workshop. Sacramen- 
to, CA; California Energy Commission (1979). 342p. 
(CONF-7909184—). 

From Load management equipment workshop; Sacramento, 
CA, USA (20 Sep 1979). 

To reduce peak electrical demand and defer the need to con- 
struct expensive, new power plants, the California Energy Commis- 
sion has adopted a set of Load Management Standards. In support 
of these efforts, the Commission staff sponsored a Load Manage- 
ment Equipment Workshop in Sacramento on September 20 and 21, 
1979. The purpose of the workshop was to provide a forum for ex- 
changing information concerning load management appliance cy- 
cling equipment among California utilities, out-of-state utilities, and 
other technical experts in the load management technology field. 
The selection, procurement, installation, maintenance and perform- 
ance of load management equipment were discussed. These pro- 
ceedings, covering the papers presented and the group discussions, 
should be a useful information source for the public, utility plan- 
ners, or regulatory agencies considering load management pro- 
grams as a means of reducing energy costs or responding to the in- 
creasing need for new generating capacity. 
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6046 (GEAP—25163-3) Demonstration of fuel resistant 
to pellet-cladding interaction: Phase 2. Third semiannual 
report, January-June 1980. Rosenbaum, H.S. (comp.). (Com- 
monwealth Research Corp., Chicago, IL (USA)). Sep 1980. 
Contract AC02-77ET34001. 116p. NTIS, PC A06/MF AOl1. 

Two fuel concepts are being developed for possible demon- 
stration within this program: (a) Cu-barrier fuel and (b) Zr-liner 
fuel. These advanced fuels (known collectively as barrier fuels) 
have special fuel cladding designed to avoid the harmful effects of 
localized stress and reactive fission products during reactor service. 
Within the work scope of this program one of these concepts is to 
be selected for demonstration in a commercial power reactor. It 
was decided to demonstrate Zr-liner in 132 bundles which have 
liners of either crystal-bar zirconium or of low-oxygen sponge zir- 
conium in the reload for Quad Cities Unit 2, Cycle 6. Irradiation 
testing or barrier fuel was continued, and the superior PCI resist- 
ance of Zr-liner fuel was further substantiated in the current report 
period. Furthermore, an irradiation experiment in which Zr-iiner 
fuel, having a deliberately fabricated cladding perforation, was op- 
erated at a linear heat generation rate of 35 kW/m to a burnup of 
~ 3 MWd/kg U showed no unusual signs of degradation compared 
with a similarly defected reference fuel rod. Four lead test assem- 
blies of barrier fuel (two of Zr-liner and two of Cu-barrier), pres- 
ently under irradiation in Quad Cities Unit 1, have achieved a 
burnup of 11 MWd/kg U. 
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2102 Power Reactors, Non-breeding, Light-water 
Moderated, Non-boiling Water Cooled 


REFER ALSO TO CITATION(S) 6085, 6086, 6090, 6091, 6098 


2103 Power Reactors, Non-breeding, Graphite 
Moderated 


REFER ALSO TO CITATION(S) 5799, 6088 


6047 (COO—2975-47) Advanced Gas Cooled Nuclear 
Reactor Materials Evaluation and Development 
oe report, April 1, 1980-June 30, 1980. (General Elec- 
, Schenectady, NY (USA). Energy Systems Pro- 
grams S De pt.). 14 Nov 1980. Contract AC02-76ET34202. 
6p. NTIS, PC A05/MF AOl1. 

Objectives of this program are to evaluate candidate alloys 
for Very High Temperature Reactor (VHTR) Nuclear Process 
Heat (NPH) and Direct Cycle Helium Turbine (DCHT) applica- 
tions, in terms of the effect of simulated reactor primary coolant 
(helium containing small amounts of various other gases), high tem- 
peratures, and long time exposures, on the mechanical properties 
and structural and surface stability of selected candidate alloys. A 
second objective is to select and recommend materials for future 
test facilities and more extensive qualification programs. Work cov- 
ered in this report includes the activities associated with the status 
of the simulated reactor helium supply system, testing equipment 
and gas chemistry analysis instrumentation and equipment. The 
progress in the screening test program is described; this includes: 
screening creep results and metallographic analysis for materials 
thermally exposed or tested at 750, 850 and 950°C. The initiation of 
air creep-rupture testing in the intensive screening test program is 
discussed. In addition, the status of the data management system is 
described. 


6048 (GA-A—15836) Steam generator materials per- 
formance in high temperature gas-cooled reactors. Chafey, 
J.E.; Roberts, D.I. (General Atomic Co., San Diego, CA 
(USA)). Nov 1980. Contract AT03-76ET35300. 47p. 
(CONF-801036—7). NTIS, PC A03/MF AOl1. 

From Special topical meeting - materials performance in nu- 
clear steam generators; St Petersburg Beach, FL, USA (6 Oct 
1980). 

, This paper reviews the materials technology aspects of steam 
generators for HTGRs which feature a graphite-moderated, urani- 
um-thorium, all-ceramic core and utilizes high-pressure helium as 
the primary coolant. The steam generators are exposed to gas-side 
temperatures approaching 760°C and produce superheated steam at 
538°C and 16.5 MPa (2400 psi). The prototype Peach Bottom I 40- 
MW(e) HTGR was operated for 1349 EFPD over 7 years. Exami- 
nation after decommissioning of the U-tube steam generators and 
other components showed the steam generators to be in very satis- 
factory condition. The 330-MW(e) Fort St. Vrain HTGR, now in 
the final stages of startup, has achieved 70% power and generated 
more than 1.5 x 10° MWh of electricity. The steam generators in 
this reactor are once-through units of helical configuration, requir- 
ing a number of new materials factors including creep-fatigue and 
water chemistry control. Current designs of larger HTGRs also 
feature steam generators of helical once-through design. Materials 
issues that are important in these designs include detailed considera- 
tion of time-dependent behavior of both base metals and welds, as 
required by current American Society of Mechanical Engineers 
(ASME) Code rules, evaluation of bimetallic weld behavior, evalu- 
ation of the properties of large forgings, etc. 


6049 (GA-A—16086) Derivation of criteria for primary 
circuit activity in an HTGR. Su, S.D.; Barsell, A.W. (Gener- 
al Atomic Co., San Diego, CA (USA)). Nov 1980. Contract 
AT03-76ET35300. 14p. (CONF-801225—1). NTIS, PC 
A02/MF AOl1. 

From IAEA specialists’ meeting on coolant chemistry, pla- 
teout and decontamination; Julich, F.R. Germany (2 Dec 1980). 

This paper derives specific criteria for the circulating and 
plateout activity in the primary circuit for a 2170-/W(t) high tem- 
perature gas-cooled reactor-gas turbine (HTGR-GT) plant. Results 
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show that for a design basis, (1) the circulating activity should be 
limited to 14,000 Ci Kr-88 (a principal nuclide) to meet both offsite 
dose and containment access constraint during normal operation 
and depressurization accidents, and (2) the plateout inventories for 
those important nuclides affecting shutdown maintenance should 
not exceed 10,000 Ci Ag-110m, 45,000 Ci Cs-134 and 130,000 Ci 
Cs-137. This paper presents bases and methodology for deriving 
such criteria and compares them with light water reactors. 5 tables. 


6050 (GA-A—16163) Primary coolant chemistry of the 
Peach Bottom and Fort St. Vrain high-temperature gas-cooled 
reactors. Burnette, R.D.; Baldwin, N.L. (General Atomic 
Co., San Diego, CA (USA)). Nov 1980. Contract AT03- 
bla 15p. (CONF-801225—2). NTIS, PC A02/MF 

From IAEA specialists’ meeting on coolant chemistry, pla- 
teout and decontamination; Julich, F.R. Germany (2 Dec 1980). 

The chemical impurities in the primary coolants of the 
Peach Bottom and Fort St. Vrain reactors are discussed. The impu- 
rity mixtures in the two plants were quite different because the 
sources of the impurities were different. In the Peach Bottom reac- 
tor, the impurities were dominated by Hz and CH,, which are de- 
composition products of oil. In the Fort St. Vrain reactor, there 
were high levels of CO, CO2, and H2O. Although oil ingress at 
Peach Bottom created carbon deposits on virtually all surfaces, its 
effect on reactor operation was negligible. Slow outgassing of 
water from the thermal insulation at Fort St. Vrain caused delays in 
reactor startup. The overall graphite oxidation in both plants was 
negligible. 
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6051 (DOE/SF/70030—T2) Design fatigue curves for 
designs using inelastic or continuous cycling analysis and 2 1/ 
4 Cr - 1 Mo steel for the BRP steam generator. Lawrence, 
E.M. (Babcock and Wilcox Co., Barberton, OH (USA). 
Power Generation Div.). 27 Mar 1979. Contract AT03- 
76SF70030. 40p. NTIS, PC A03/MF AO1. 

Code Case N-47 does not contain inelastic (continuous cy- 
cling) design fatigue curves for 2 1/4 Cr - 1 Mo steel for high tem- 
peratures in the cycle range from 10 to 10° cycles. The design of 
the BRP steam generator requires the use of high temperature high 
cycle design fatigue curves for this material. A significant amount 
of data has been generated and various failure and design curves 
studied and proposed. The purposes of this study are: to evaluate 
the current data and work in order to develop a justifiable design 
curve at the high cycle region of 10° to 10° cycles; and to recom- 
mend general design curves covering a complete cyclic range of 10 
to 10° cycles and incorporating effect of mean stress and adjustment 
for elastic Poisson’s ratio. 


6052 (EPRI-NP—1615) Core restraint and seismic anal- 
ysis of a large heterogeneous free-flowering core design. Final 
report. Madell, J.T.; Moran, T.J.; Ash, J.E.; Fulford, P.J. 
(Argonne National Lab., IL (USA)). Nov 1980. Contract 
W-31-109-ENG-38. 153p. NTIS, PC A08/MF AOl1. 

The core restraint and seismic performance of a large het- 
erogeneous core was analyzed. A free-flowering core restraint 
system was selected for this study, as opposed to the limited-free 
bow system of the FFTF and CRBRP. The key features of the 
core restraint system, such as stiff reflector assemblies and load pad 
properties, were specified in this study. Other features - such as the 
fuel-assembly description, flux and temperature distributions, and 
clearances between the assembly nozzle and grid plate - were ob- 
tained from the other parts of a large, heterogeneous Core Study 11 
and 12. Core restraint analysis was performed with NUBOW-3D 
over the first two cycles of operation. The SCRAP code was used 
to analyze the time-history seismic response of the core with the 
effects of fluid, impact, and bowed assemblies modeled in the code. 
The core restraint system design was assessed in terms of the pre- 
dicted forces, impacts, displacements, and reactivity effects for dif- 
ferent cycle times and power/flow ratios. 
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6053 (HEDL-SA—2183FP) Contamination transport in 
the primary coolant system during a breached fuel pin test in 
EBR-II. Colburn, R.P.; Maffei, H.P. (Hanford Engineering 
Development Lab., Richland, WA (USA)). Nov 1980. Con- 
tract AC14-76FF02170. 14p. (CONF-801107—57). NTIS, 
PC A02/MF AOl. 

From ANS international conference; Washington, DC, USA 


(17 Nov 1980). 
The release and transport behavior of contaminants can be 


interpreted in terms of two basic mechanisms: particulate entrain- 
ment and solution of volatile, short-lived precursors. Examination 
of the sampler indicates that for U, Pu, *Zr-Nb, **Ru, Ru, 
14Ce, and ‘*Eu particulate entrainment was the dominant mecha- 
nism in this test. The distributions of ''Ce and '°Ba-La deposits 
indicated both mechanisms were significant in the transport of these 
species. 


6054 (HEDL-SA—2190-FP) Performance of commer- 
cially produced mixed-oxide fuels in EBR-II. Hales, J.W.; 
Lawrence, L.A. (Hanford Engineering Development Lab., 
Richland, WA (USA)). Nov 1980. Contract AC14- 
76FF02170. 21p. (CONF-801107—50). NTIS, PC A02/MF 
AOl. 

From ANS international conference; Washington, DC, USA 
(17 Nov 1980). 

Commercially produced fuels for the Fast Flux Test Facility 
(FFTF) were irradiated in EBR-II under conditions of high clad- 
ding temperature (~ 700°C) and low power (~ 200 W/cm) to 
verify that manufacturing processes did not introduce variables 
which significantly affect general fuel performance. Four interim 
examinations and a terminal examination were completed to a peak 
burnup of 5.2 at. % to provide irradiation data pertaining to fuel 
restructuring and dimensional stability at low fuel temperature, fuel- 
cladding reactions at high cladding temperature and general fuel 
behavior. The examinations indicate completely satisfactory irradia- 
tion performance for low heat rates and high cladding temperatures 
to 5.2 at. % burnup. 


6055 (HEDL-SA—2206-FP) Fuel-cladding chemical in- 
teraction in mixed-oxide fuel at high burnup. Lawrence, 
L.A.; Jost, J.W. (Hanford Engineering Development Lab., 
Richland, WA (USA)). Oct 1980. Contract AC14- 
76FF02170. 22p. (CONF-801107—49). NTIS, PC A02/MF 
AOl. 

From ANS international conference; Washington, DC, USA 
(17 Nov 1980). 

The HEDL FCCI correlation has been expanded to peak 
burnups up to 14.5 at. %. Increases in depth of interaction were 
found to be linear with burnup to approximately twice the FFTF 
goal burnup. Examinations of the peak burnup pin P-23A-18 indi- 
cates that it was very close to a true end-of-life breach, demonstrat- 
ing a substantial burnup capability for FFTF reference design 
mixed-oxide fuel operating at high cladding temperatures. 


6056 (HEDL-SA—2210-FP) Breached pin performance 
in reference design fuel pins. Makenas, B.J.; Weber, J.W. 
(Hanford Engineering Development Lab., Richland, WA 


(USA)). Oct 1980. Contract AC14-76FF02170. 23p. 
(CONF-801107—52). NTIS, PC A02/MF AOl1. 

From ANS international conference; Washington, DC, USA 
(17 Nov 1980). 

All of the 19 HEDL mixed oxide (75% UO, 25% PuOz) 
FFTF reference design experiments in EBR-II have now been 
completed. Many of the experiments were deliberately irradiated to 
high burnup in order to determine failure mechanisms, and cladding 
breaches occurred in 20 of the 1156 stainless steel clad pins irradiat- 
ed in these subassemblies. Results from the examinations of 12 of 
these pins were reported previously. The examinations of the four 
most recent breached pins (P-14-29, 23B-31B, 23C-12A, and 23C- 
7A) are the subject of this paper. 


6057 (ORNL—5669) Analysis of the conceptual shield- 

ing design for the upflow Gas-Cooled Fast Breeder Reactor. 

Slater, C.O.; Reed, D.A.; Cramer, S.N.; Emmett, M.B.; 

Tomlinson, E.T. (Oak Ridge National Lab., TN (USA)). 

= 1981. Contract W-7405-ENG-26. 108p. NTIS, PC A06/ 
AOl. 
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Conceptual Shielding Configuration III for the Gas-Cooled 
Fast Breeder Reactor (GCFR) was analyzed by performing global 
calculations of neutron and gamma-ray fluences and correcting the 
results as appropriate with bias factors from localized calculations. 
Included among the localized calculations were the radial and axial 
cell streaming calculations, plus extensive preliminary calculations 
and three final confirmation calculations of the plenum flow- 
through shields. The global calculations were performed on the 
GCFR mid-level and the lower and upper plenum regions. Calcu- 
lated activities were examined with respect to the design constraint, 
if any, imposed on the particular activity. The spatial distributions 
of several activities of interest were examined with the aid of iso- 
plots (i.e., symbols are used to describe a surface on which the ac- 
tivity level is everywhere the same). In general the results showed 
that most activities were below the respective design constraints. 
Only the total neutron fluence in the core barrel appeared to be 
marginal with the present reactor design. Since similar results were 
obtained for an earlier design, it has been proposed that the core 
barrel be cooled with inlet plenum gas to maintain it at a tempera- 
ture low enough that it can withstand a higher fluence limit. Radi- 
ation levels in the prestressed concrete reactor vessel (PCRV) and 
liner appeared to be sufficiently below the design constraint that ex- 
pected results from the Radial Shield Heterogeneity Experiment 
should not force any levels above the design constraint. A list was 
also made of a number of issues which should be examined before 
completion of the final shielding design. 


6058 (ORNL/TM—7237) GCFR radial blanket and 
shield experiment. Muckenthaler, F.J.; Hull, J.L.; Manning, 
J.J. (Oak Ridge National Lab., TN (USA)). Dec 1980. Con- 
tract W-7405-ENG-26. 110p. NTIS, PC A06/MF AO1. 

This report presents integral neutron flux, energy spectra, 
and gamma-ray heating measurements made for the Radial Blanket 
and Shield Experiment at the ORNL Tower Shielding Facility as 
part of a continuing Gas Cooled Fast Breeder Reactor program. 
The experimental configurations were divided into four basic seg- 
ments: a spectrum modifier inserted into the Tower Shielding Reac- 
tor II beam; blanket slabs consisting of either ThO2 or UO2 placed 
directly behind the spectrum modifier; an inner radial shield behind 
the blankets; and an outer radial shield to complete the mockup. 
The segments were added in sequence, with selected measurements 
made within and beyond each segment. The integral experiment 
was performed to provide verification of calculational methods and 
nuclear data used in designing a radial shield for the GCFR and 
determining the effectiveness of the design. The ThO, blanket 
measurements were needed to bracket the uncertainties in the nu- 
clear cross sections for calculating both the neutron transmission 
through the blanket and the gamma-ray heating rates within the 
blanket. Measurements with a UO: blanket were included both as a 
reference for the ThO: analysis, neutron transmission through UO: 
having been successfully calculated in previous experiments, and to 
provide comparison information for other breeder reactor designs. 


6059 (ORNL/TM—7432) Preliminary evaluation of al- 
ternate-fueled gas cooled fast reactors. White, J.R.; Burns, 
T.J. (Oak a National Lab., TN (USA)). Dec 1980. Con- 
tract W-7405-ENG-26. 57p. NTIS, PC A04/MF AOl1. 

A preliminary evaluation of various alternative fuel cycles 
for the Gas-Cooled Fast Reactor (GCFR) is presented. Both homo- 
geneous and heterogeneous oxide-fueled GCFRs are considered. 
The scenario considered is the energy center/dispersed reactor con- 
cept in which proliferation-resistant denatured reactors are coupled 
to **°U production reactors operating in secure energy centers. In- 
dividual reactor performance characteristics and symbiotic system 
parameters aze summarized for several possible alternative fuel con- 
cepts. Comparisons are made between the classical homogeneous 
GCFR and the advanced heterogeneous concept on the basis of 
breeding ratio, doubling time, and net fissile gain. In addition, com- 
parisons are made between a three-dimensional reactor model and 
the R-Z heterogeneous configuration utilized for the depletion and 
fuel management calculations. Lastly, thirty-year mass balance data 
are given for the various GCFR fuel cycles studied. 
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6060 (ORNL/TM—7471) Analysis of the thorium axial 
blanket experiments in the proteus reactor. White, J.R.; In- 
0. D.T. (Oak Ridge National Lab., TN (USA)). Dec 
= Contract W-7405-ENG-26. 60p. NTIS, PC A04/MF 


Detailed analysis has been completed for the ThO2 and Th- 
metal axial blanket experiments performed at the Swiss PROTEUS 
critical facility in order to compare reaction rates and neutron spec- 
tra measured in prototypic GCFR configurations with calculated 
results. The PROTEUS configurations allowed the analysis of infi- 
nitely dilute thorium data in a PuO2/UO, fast lattice spectrum at 
core center as well as the analysis of resonance self-shielding effects 
in the thorium-bearing axial blankets. These comparisons indicate 
that significant deficiencies still exist in the latest evaluated infinite- 
ly dilute thorium data file. Specifically, the analysis showed that the 
2%2Th capture is underpredicted by ENDF/B-IV data, and the dis- 
crepancies are further exaggerated by ENDF/B-V data. On the 
other hand, ENDF/B-V *°*Th fission data appear to be significant- 
ly improved relative to ENDF/B-IV data, while discrepancies are 
extremely large for the (n,2n) process in both data files. Finally, the 
(n,n’) cross sections for thorium also appear improved in ENDF/B- 
V, except for a small energy range just above the 50 keV threshold. 
Therefore, these combined data deficiencies suggest that relatively 
large uncertainties should be associated with many of the results 
obtained from recent fast reactor alternate fuel cycle analyses. 38 
figures, 12 tables. 


6061 (WAPD-TM—1472) Thermomechanical theory of 
materials undergoing large elastic and viscoplastic deforma- 
tion (AWBA development program). Martin, S.E.; Newman, 
J.B. (Bettis Atomic Power Lab., West Mifflin, PA (USA)). 
Nov 1980. Contract AC11-76PN00014. 49p. NTIS, PC 
A03/MF AO1. 

A thermomechanical theory of large deformation elastic-in- 
elastic material behavior is developed which is based on a multipli- 
cative decomposition of the strain. Very general assumptions are 
made for the elastic and inelastic constitutive relations and effects 
such as thermally-activated creep, fast-neutron-flux-induced creep 
and growth, annealing, and strain recovery are compatible with the 
theory. Reduced forms of the constitutive equations are derived by 
use of the second law of thermodynamics in the form of the Clau- 
sius-Duhem inequality. Observer invariant equations are derived by 
use of an invariance principle which is a generalization of the prin- 
ciple of material frame indifference. 


6062 Sodium loop safety facility disposal system at the 
hot fuel examination facility. Taylor, D.S.; McClurkin, J.L. 
(Argonne National Lab., Idaho Falls, ID). Conference on 
Remote Systems Technology, Proceedings (U.S.); 26: 134- 
136(1978). (CONF-7811120—). 

From 26. remote systems technology conference; Washing- 
ton, DC, USA (12 Nov 1978). 

A remotely operated handling and packaging system was de- 
veloped to afford safe removal of large waste loop components 
from the Hot Fuel Examination Facility cell complex. The waste 
containers provide double encapsulation features desired for long- 
term storage of these components from Sodium Loop Safety Facili- 
ty loops. The result is a system that helps ensure the safe transfer 
and storage of waste loop components. 


6063 Packaging and storing contaminated sodium at the 
hot fuel examination facility. Taylor, D.S.; McClurkin, J.L. 
(Argonne National Lab., Idaho Falls, ID). Conference on 
Remote Systems Technology, Proceedings (U.S.); 26: 137- 
139(1978). (CONF-7811120—). 

From 26. remote systems technology conference; Washing- 
ton, DC, USA (12 Nov 1978). 

Safety for personnel and a high degree of containment integ- 
rity for long-term storage of contaminated sodium required the de- 
velopment of a system for packaging and storing this material at 
the Hot Fuel Examination Facility. The sodium is sealed into stain- 
less-steel transfer containers that are in turn sealed into a carbon- 
steel cask-liner container. Approximately 114 litres of contaminated 
irradiated sodium must be removed from each Sodium Loop Safety 
Facility loop before disassembly and examination of the experimen- 
tal test section. 
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Cask loading technique for delicate samples at the 
hot. fuel examination facility. Berger, J.D. (Westinghouse 
Hanford Co., Richland, WA); Taylor, D.S. Conference on 
Remote Systems Technology, Proceedings (U.S.); 26: 163- 
167(1978). 

A remotely operated auxiliary handling system was devel- 
oped at the Hot Fuel Examination Facility to provide safe handling 
and loading of irradiated test items prior to shipment. Hadware was 
designed and built to protect these items during the handling stages 
and during cask shipments. The result is a system that helps ensure 
reactor experimenters that changes observed on test items are irra- 
diation induced and not a result of handling damage. 


Remote examination of shroud tubes in liquid- 
a fast breeder reactor fuel elements. Ledbetter, J.M.; 
Serna, O.; Nicol, A.G.; Wood, W.T. (Los Alamos Scientific 
Lab., NM). Conference on Remote Systems Technology, Pro- 
ceedings (U.S.); 26: 168-171(1978). (CONF-7811120—). 

From 26. remote systems technology conference; Washing- 
ton, DC, USA (12 Nov 1978). 

A system for providing a means of remote ejection and ex- 
amination of sodium-bonded shroudencapsulated fuels has been in 
use at the Los Alamos Scientific Laboratory for more than a year. 
The system is remotely capable of precise machining for clad sepa- 
ration and splitting at specified areas. Controlled heating and con- 
stant temperature monitoring is incorporated for sodium melting. 
The system provides for numerous operations, such as visual exami- 
nations, measurements, photography, and sodium dissolution. 


6066 Measured airborne radioactivity in the hot fuel ex- 
amination facility/north. Courtney, J.C.; Madison, J.P.; Di- 
lorenzo, F.L.; Anderson, J.B.; Lau, L.D. (Argonne National 
Lab., Idaho Falls, ID). Conference on Remote Systems Tech- 
nology, Proceedings (U.S.); 26: 172-186(1978). (CONF- 
7811120—). 

From 26. remote systems technology conference; Washing- 
ton, DC, USA (12 Nov 1978). 

A highly sensitive fixed-air sampling system (FASS) was put 
in operation at the Hot Fuel Examination Facility/North at the Ar- 
gonne National Laboratory (ANL) Idaho site in August 1976. 
During the subsequent two years of facility operation with a vari- 
ety of test specimens, some of which involved deliberately failed 
fuel cladding, the FASS has detected no alpha contamination out of 
cell which can be associated with ANL operations. For alpha emit- 
ters, the concentrations measured at the 66 sampling locations have 
averaged between 3 x 10~'* and 2 x 10°'® wCi/cm®*. The range for 
beta-gamma emitters has been from 4 x 10™** to 8 x 107"* wCi/cm*. 
Such values are well below the radiation concentration guides for 
airborne radioactive materials. 


Element bow measurement and data reduction at 
rn hot fuel examination facility/north. Keyes, R.W. (Ar- 
gonne National Lab., Idaho Falls, ID). Conference on 
Remote Systems Technology, Proceedings (U.S.); 26: 187- 
191(1978). (CONF-7811120—). 

From 26. remote systems technology conference; Washing- 
ton, DC, USA (12 Nov 1978). 

The Element Bow and Length Measurement System meas- 
ures the bow of irradiated elements while they are suspended verti- 
cally in space. The system is a noncontact system using light beams 
to determine element position. By measuring the position of the ele- 
ment in space at a series of axial positions and determining the co- 
ordinates of the element tip-to-tip centerline, the direction and mag- 
nitude of the bow at each measurement point is determined. 


6068 In-cell element laser profilometer at the hot fuel 
examination facility. Adam, M.F. (Argonne National Lab., 
Idaho Falls, ID). Conference on Remote Systems Technology, 
Proceedings (U.S.); 26: 196-200(1978). (CONF-7811120—). 

From 26. remote systems technology conference; Washing- 
ton, DC, USA (12 Nov 1978). 

A laser element profilometer has been installed in cell at the 
Hot Fuel Examination Facility/North (HFEF/N) at Argonne Na- 
tional Laboratory-Idaho. The profilometer can measure any diame- 
ter in the range from 2.5 to 25 mm (0.100 to 1.000 in.) with an ac- 
curacy of +-0.0025 mm (+- 0.0001 in.). The profilometer operates 
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in conjunction with the HFEF/N element handling system and 
provides visual readout and digital and analog output of the diame- 
tral data. 


2107 Regulation And Licensing 
REFER ALSO TO CITATION(S) 6102 
2108 Economics 
REFER ALSO TO CITATION(S) 5811, 6059 
6069 Decommissioning of nuclear facilities. Moore, 
E.B. Jr. Nuclear Safety (A Bimonthly Technical Progress 
Review) (U.S.); 21: No. 3, 364-366(May 1980). 
This article covers the facilitation of the decommissioning of 


light-water reactors. It identifies modifications or design changes 
which will improve safety or reduce costs. (DLC) 
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2202 Components And Accessories 


6070 (ORNL/CSD/TM—135) Light Water Reactor- 
Pressure Vessel Surveillance project computer system. Merri- 
man, S.H. (Union Carbide Corp., Oak Ridge, TN (USA). 
Nuclear Div.). Oct 1980. Contract W-7405-ENG-26. 47p. 
NTIS, PC A03/MF AOI. 

A dedicated process control computer has been implemented 
for regulating the metallurgical Pressure Vessel Wall Benchmark 
Facility (PSF) at the Oak Ridge Research Reactor. The purpose of 
the PSF is to provide reliable standards and methods by which to 
judge the radiation damage to reactor pressure vessel specimens. 
Benchmark data gathered from the PSF will be used to improve 
and standardize procedures for assessing the remaining safe operat- 
ing lifetime of aging reactors. The computer system controls the 
pressure vessel specimen environment in the presence of gamma 
heating so that in-vessel conditions are simulated. Instrumented irra- 
diation capsules, in which the specimens are housed, contain tem- 
perature sensors and electrical heaters. The computer system regu- 
lates the amount of power delivered to the electrical heaters based 
on the temperature distribution within the capsules. Time-tempera- 
ture profiles are recorded along with reactor conditions for later 
correlation with specimen metallurgical changes. 


6071 Radiation embrittlement: significance of its effects 
on integrity and operation of LWR pressure vessels. Marston, 
T.U.; Stahlkopf, K.E. Nuclear Safety (A Bimonthly Technical 
Progress Review) (U.S.); 21: No. 6, 724-730(Nov 1980). 

The significance of radiation embrittlement of reactor pres- 
sure vessel materials is discussed relative to the integrity and oper- 
ation of the early-generation light-water-reactor systems. The eco- 
nomic impact of exceeding the current embrittlement limits im- 
posed by federal regulations is estimated. The embrittlement limits 
are evaluated in terms of actual reactor integrity considerations. 
The saturation of radiation embrittlement phenomenon is described, 
with supporting experimental and analytical evidence. Finally, the 
impact of the embrittlement saturation on the operation of the 
early-generation nuclear plant is assessed. 


6072 Steam-generator tube performance: world experi- 
ence with water-cooled nuclear power reactors during 1978. 
Tatone, O.S.; Pathania, R.S. Nuclear Safety (A Bimonthly 
Technical Progress Review) (U.S.); 21: No. 6, 766-780(Nov 
1980). 

The performance of steam-generator tubes in water-cooled 
nuclear power reactors during 1978 is reviewed. Tube failures oc- 
curred at 31 of the 86 reactors surveyed. The causes of these fail- 
ures and the procedures designed to deal with them are described. 
The number of tubes plugged has decreased dramatically in 1978 
compared to the previous year. This is attributed to the diligent ap- 
plication of techniques developed through in-plant experience and 
research and development programs over the past several years. 
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2203 Fuel Elements 


6073 (GEAP—25324) Tensile studies of irradiated zir- 
conium in a liquid cesium/cadmium environment. Kelly, P.C.; 
Tomalin, D.S. (General Electric Co., Schenectady, NY 
(USA). Corporate Research and Development Dept.; Gen- 
eral Electric Co., San Jose, CA (USA). Nuclear Engineer- 
ing Div.; General Electric Co., Pleasanton, CA (USA). Val- 
lecitos Nuclear Center). Aug 1980. Contract AC02- 
77ET34001. 39p. NTIS, PC A03/MF AO1. 

The objective of this study was to evaluate the susceptibility 
of pure zirconium (crystal bar and sponge) to cesium/cadmium em- 
brittlement as a function of fluence, strain rate, elemental composi- 
tion, test temperature, and thermal mechanical history. Uniaxial ten- 
sile tests were conducted as a means of evaluating the embrittling 
response of the material. Test results were evaluated on the basis of 
the appearance of the loading curves and the details of the fracture 
surfaces. Embrittlement mechanisms are discussed in an attempt to 
correlate the experimental results with known deformation process- 
es in irradiated materials. 10 figures, 10 tables. 


6074 In-cell welding techniques for irradiated fuel rods. 
Pasuparphi, V.; Parsons, A.; Klingensmith, R.W. (Battelle 
Columbus Labs., OH). Conference on Remote Systems Tech- 
nology, Proceedings (U.S.); 26: 215-219(1978). (CONF- 
7811120—). 

From 26. remote systems technology conference; Washing- 
ton, DC, USA (12 Nov 1978). 

Two techniques for remote welding of irradiated fuel rods 
have been developed at the Battelle Columbus Hot Cell Laboratory 
(BCL). The purpose of these developments is to seal punctured or 
cutoff fuel rods that have undergone postirradiation examination so 
they can be returned to storage, thus avoiding expensive disposal 
costs. One technique enables sealing the hole punched in the fuel 
rod plenum for sampling fission gases. The other enables welding 
caps onto rods from which short end sections have been removed. 
Both techniques have been used successfully at BCL on Zircaloy- 
clad rods. Both techniques can also be applied to other cladding 
materials. 


2204 Control Systems 


6075 Human factors engineering enhancement of nuclear 
power-plant control rooms. Seminara, J.L. (Lockheed Mis- 
siles and Space Co., Sunnyvale, CA); Pack, R.W.; Seiden- 
stein, S.; Eckert, S.K. Nuclear Safety (A Bimonthly Technical 
Progress Review) (U.S.); 21: No. 3, 351-363(May 1980). 

The article deals with methods for upgrading operational 
control rooms to improve the man machine interface. Two levels of 
enhancement are considered: (1) a variety of surface changes that 
could be effected without interrupting power generation; and (2) 
modifications that are possible during scheduled extended outages. 
Both levels of enhancement would result in substantial improve- 
ments, but it is important to state that neither approach will fully 
optimize the control boards from the human factors standpoint. Ide- 
ally, human factors methods shoud be applied throughout the 
design process - from concept development to system implementa- 
tion - rather than on a backfit basis. 


6076 Valve system incorporating single failure protec- 
tion logic. Ryan, R.; Timmerman, W.J.H. (to Dept. of 
Energy). US Patent 4,184,514. 22 Jan 1980. Filed date 11 
Jan 1978. 4p. 

PAT-APPL-868,634. 

A valve system incorporating single failure protective logic 
consists of a valve combination or composite valve which allows 
actuation or de-actuation of a device such as a hydraulic cylinder 
or other mechanism, integral with or separate from the valve as- 
sembly, by means of three independent input signals combined in a 
function commonly known as two-out-of-three logic. Using the 
input signals as independent and redundant actuation/de-actuation 
signals, a single signal failure, or failure of the corresponding valve 
or valve set, will neither prevent the desired action, nor cause the 
undesired action of the mechanism. 
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2205 Environmental Aspects 


REFER ALSO TO CITATION(S) 6093 


6077 Meteorological measurement methods and diffusion 
models for use at coastal nuclear reactor sites. Raynor, G.S.; 
Michael, P.; SethuRaman, S. (Brookhaven National Lab., 
Upton, NY). Nuclear Safety (A Bimonthly Technical Progress 
Review) (U.S.); 21: No. 6, 749-765(Nov 1980). 

A study, based on a literature review was made to examine 
currently recommended meteorological measurement programs and 
diffusion prediction methods for nuclear power plants to determine 
their adequacy for plants located in coastal zones. Although proce- 
dures for handling the near-worst case (stable, light-wind situation) 
were judged adequately conservative, deficiencies in guidelines and 
procedures were found with respect to the following: failure to 
consider the role of coastal internal boundary layers; specifications 
for tower locations and instrument heights; methods of classifying 
atmospheric stability; methods of allowing credit for plume mean- 
der, and models specified for diffusion calculations. Recommenda- 
tions were made for changes in the guidelines applicable to these 
topics. Areas in which additional research is needed were identi- 
fied. 


6078 Review of solid radioactive waste practices in 
light-water-cooled nuclear reactor power plants. Kibbey, 
A.H.; Godbee, H.W.; Compere, E.L. (Oak Ridge National 
Lab., NM). Nuclear Safety (A Bimonthly Technical Progress 
Review) (U.S.); 21: No. 2, 193-206(Mar 1980). 

This article examines recent trends in routine solid radwaste 
generation at light-water-cooled nuclear reactor power plants. The 
sources of these radwastes, especially those arising from progress 
stream cleanup, and the methods used to treat them before ship- 
ment offsite for burial are described. Through 1977 respective cu- 
mulative pressurized-water reactor (PWR) and boiling-water reac- 
tor (BWR) thermal outputs were 1.8 x 10° and 1.2 x 10° MWh(t). 
Corresponding cumulative solid radwaste volumes shipped were ~ 
5.6 x 10 and 7.7 x 10* m* or 3.1 x 1075 and 6.4 x 10-5 m*/MWh(t). 
The contained radioactivity averaged 1.0 and 1.6 Ci/m® or 3.2 x 
10-5 and 1.0 x 10°* Ci/MWh(t) for PWRs and BWRs, respectivey. 
The PWRs made larger, but about four times fewer, shipments than 
did the BWRs. 


2206 Research, Test, And Experimental Reactors 


6079 (BNL—28450) Versatile data acquisition system 
and the ISOL facility TRISTAN. Gill, R.L.; Stelts, M.L.; 
Chrien, R.E.; Manzella, V.; Liou, H.I.; Shostak, S. (Brook- 
haven National Lab., Upton, NY (USA)). 1980. Contract 
AC02-76CH00016. 29p. (CONF-800870—4). NTIS, PC 
A03/MF AOl1. 

From 10. international conference on electromagnetic iso- 
tope se’ tors; Zinal, Switzerland (31 Aug 1980). 

e on-line mass separator, TRISTAN, is located at 
Brookhaven’s High Flux Beam Reactor. A Nielsen-type ion source, 
which can contain up to 8g. of 7*°U in an external beam with a flux 
of ~ 2 x 10°n/cm”sec is used to generate short-lived fission prod- 
ucts. A Users Group has been formed to coordinate research be- 
tween University groups and BNL. Developments planned for 
TRISTAN include FEBIAD, surface ionization and negative-sur- 
face ionization-type ion sources, and a He-jet system as well as con- 
struction of new experimental facilities. An off-line separator, 
ISTU, is available for the development program. A versatile, modu- 
lar data acquisition system to service experiments on TRISTAN 
and other nuclear research facilities at the HFBR using Camac in- 
terfacing is described. Standard, commercially-available electronic 
instruments and computer programs, such as FORTRAN and 
system routines, are used throughout. Simple interfaces have been 
built to adapt non-Camac equipment to Camac input registers. 


Design of the fuels and materials examination fa- 
cility and material handling systems. Doman, D.R. (Westing- 
house Hanford Co., Richland, WA); Trego, A.L.; Rogers, 
G.J.; Barker, R.E.; Clark, H.E.; Peschel, W.P. Conference on 
Remote Systems Technology, Proceedings (U.S.); 26: 111- 
124(1978). (CONF-7811120—). 
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From 26. remote systems technology conference; Washing- 
ton, DC, USA (12 Nov 1978). 

Final design is more than half complete on the Fuels and 
Materials Examination Facility, the hot cell facility for destructive 
and nondestructive examination of irradiated fuels and materials 
tested in the Fast Flux Test Facility. The overall facility is general- 
ly described with detailed information given on systems for trans- 
ferring fuels and materials for examinations, for solid and liquid ra- 
dioactive waste, and for equipment maintenance and repair. 


6081 (ORNL/TM—7607) Fabrication of high-uranium- 
loaded U;Q;-Al developmental fuel plates. Copeland, G.L.; 
Martin, M.M. (Oak Ridge National Lab., TN (USA)). Dec 
a Contract W-7405-ENG-26. 19p. NTIS, PC A02/MF 
AOl. 

A common plate-type fuel for research and test reactors is 
UsOs dispersed in aluminum and clad with an aluminum alloy. 
There is an impetus to reduce the **°U enrichment from above 
90% to below 20% for these fuels to lessen the risk of diversion of 
the uranium for nonpeaceful uses. Thus, the uranium content of the 
fuel plates has to be increased to maintain the performance of the 
reactors. This paper describes work at ORNL to determine the 
maximal uranium loading for these fuels that can be fabricated with 
commercially proven materials and techniques and that can be ex- 
pected to perform satisfactorily in service. 


6082 Remote encapsulation of mixed-oxide fuel pellets 
for transient testing. Dowler, K.E. (Los Alamos Scientific 
Lab., NM); Newbury, F.H.; Ledbetter, J.M.; Wood, W.T.; 
Cano, G.L. Conference on Remote Systems Technology, Pro- 
ceedings (U.S.); 26: 192-195(1978). (CONF-7811120—). 

From 26. remote systems technology conference; Washing- 
ton, DC, USA (12 Nov 1978). 

Nine individual fuel pellets from irradiated fuel pins were ex- 
tracted and encapsulated remotely in doble containment canisters in 
support of the simulated loss-of-coolant flow tests being conducted 
in the Sandia Laboratory annular core pulsed reactor. 


6083 Selection of the reference concept for surface ex- 
amination stations in the fuels and materials examination fa- 
cility. Frandsen, G.B.; Nash, C.R. (Westinghouse Hanford 
Co., Richland, WA). Conference on Remote Systems Technol- 
ogy, Proceedings (U.S.); 26: 207-214(1978). (CONF-7811120— 
). 


From 26. remote systems technology conference; Washing- 
ton, DC, USA (12 Nov 1978). 

The prototype surface examination station for the Fuels and 
Materials Examination Facility (FMEF) will use closed circuit tele- 
vision (CCTV) for routine modes of operation along with a nuclear 
periscope for special examination needs. The CCTV and the nucle- 
ar periscope were evaluated against prescribed station requirements 
and compared in a side-by-side demonstration. A quantitative evalu- 
ation of their outputs showed that both systems were capable of 
meeting surface anomaly detection requirements. The CCTV 
system was superior in its ability to collect, compress, and present 
data into a more useful form for the experimenters. 


2208 Propulsion Reactors 


6084 Seal arrangement for intersecting conduits. Goe- 
dicke, F.E. (to Dept. of Energy). US Patent 4,188,038. 12 
Feb 1980. Filed date 10 Apr 1968. 4p. 

PAT-APPL-721,138. 

A seal arrangement in which two intersecting conduits are 
sealed from each other is described. A sleeve insert is locked in a 
sealed relationship within one conduit enclosing the openings of the 
intersecting conduit. 


2209 Reactor Safety 


6085 (ALO—132) Experimental facility for containment 
sump reliability studies (Generic Task A-43), Durgin, W.W.; 
Padmanabhan, M.; Janik, C.R. (Worcester Polytechnic Inst., 
Holden, MA (USA). Alden Research Lab.). Dec 1980. Con- 
tract AC04-76DP00789. 72p. NTIS, PC A04/MF AO1. 
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On July 3, 1979, Sandia National Laboratories (Sandia) con- 
tracted the Alden Research Laboratory (ARL) to conduct tests on 
unresolved safety issues associated with containment sump perform- 
ance during the recirculation mode (Generic Task A-43). This 
report describes the test facility constructed and completed under 
Phase I, Task III of the contract. Sump performance is determined 
through the observation of vortex formation in the main tank and 
the measurement of swirl, pressure gradient, and entrained air in 
the suction pipes. The use of electrically operated valves and a so- 
phisticated data acquisition system, with computer interface, allows 
the test flow parameters to be set and test data to be taken (with 
the exception of vortex observations) from a single central office. 


6086 (CONF-801107—29) TMI-2 criticality analysis: 
analytical models and methods. West, J.T.; Westfall, R.M.; 
Whitesides, G.E.; Thomas, J.T. (Oak Ridge National Lab., 
TN (USA)). 1980. Contract W-7405-ENG-26. 7p. NTIS, PC 
A02/MF AOl1. 

From ANS international conference; Washington, DC, USA 
(17 Nov 1980). 

The purpose of this paper is to describe the calculational 
models and analytical methods employed in a comprehensive study 
of reactivity effects due to hypothetical core disruptive mechanisms 
associated with the accident at Three Mile Island Unit 2. The TMI 
core design is described with regard to the heterogeneity arising 
from various fuel assembly configurations. Then the geometric lat- 
tice modeling capabilities of MORSE-SGC/S and KENO-IV are 
explained. After discussing the calculational difficulties and the ana- 
lytical tools, the development of the disrupted core models is pre- 
sented along with the procedure utilized in generating macroscopic 
cross sections. 


6087 (DOE/SF/70097—T3) Effects of coolant volatility 
on simulated HCDA bubble expansions. Technical report No. 
10. Tobin, R.J. (SRI International, Menlo Park, CA (USA)). 

1980. Contract AT03-76SF70097. 200p. NTIS, PC 
A09/MF AOl1. 

The effects of coolant volatility on the expansion dynamics 
and cover loading of hypothetical core disruptive accidents 
(HCDA) were studied by performing experiments with a transpar- 
ent 1/30-scale model of a typical demonstration size loop-type 
liquid metal fast breeder reactor (LMFBR). Freon 113 and Freon 
11 were used as coolant simulants of increasing volatility. High- 
pressure nitrogen gas (1450 psia) or flashing water (1160 psia) were 
used to simulate the qualitative features of sodium vapor or molten 
fuel expansions. To validate the use of constant mass and constant 
geometry experiments as a means of evaluating the effects of cool- 
ant volatility, a set of baseline experiments was performed in these 
configurations with the room temperature nitrogen bubble source. 
In all the experiments, the expanding HCDA bubbles, the motion of 
the coolant simulant, and the vessel loads were monitored by pres- 
sure transducers, a thermocouple in the bubble, and high-speed 
photography. Results of the constant mass experiments with the 
flashing water source show that higher volatility results in higher 
pressure driving the coolant slug and therefore higher impact loads. 
The Freon experiments had about 50% higher pressure in the upper 
core and bubble, a 30% larger slug impact impulse, and 25% great- 
er expansion work done on the coolant slug. The higher pressure in 
the Freon experiments is believed due to vaporization of some of 
the Freon that mixes with the hot flashing water in the upper core 
very early in the expansion. Entrainment of coolant within the 
bubble and the bubble shape were comparable in the Freon and 
water experiments. Entrainment at slug impact varied between 20 
and 40% of the bubble volume. The presence of internal vessel 
structures attenuated the slug impact impulse by about 50%, wheth- 
er the coolant was Freon 113 or water. 79 figures, 23 tables. 


6088 (GA-A—16169) Safety research on iodine plateout 
during postulated HTGR core heatup events. Barsell, A.W.; 
Chawla, O.P.; Hoot, C.G. (General Atomic Co., San Diego, 
CA (USA)). Nov 1980. Contract AT03-76ET35300. 13p. 
(CONF-801225—3). NTIS, PC A02/MF AOI. 

From IAEA specialists’ meeting on coolant chemistry, pla- 
teout and decontamination; Julich, F.R. Germany f Dec 1980). 

In support of probabilistic risk assessment (PRA) studies on 
the high-temperature gas-cooled reactor (HTGR), an experimental 
program was conducted for iodine plateout on HTGR primary cir- 
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cuit metals during core heatup conditions. Metal iodine formation 
and adsorption characteristics were measured primarily for mild 
steel and to a limited extent for Incoloy 800 and other alloys. Pseu- 
doisopiestic tests indicated quantitative formation of less volatile 
and water soluble iodides, Felz or Crlz, during core heatup condi- 
tions. The rate of formation of Fel, was limited by mass transfer at 
temperatures above 570°K and was proportional to the partial pres- 
sure of iodine. The rate of iodide formation on chrome-nickel alloys 
appeared to be temperature sensitive, indicating slower reaction ki- 
netics. The iodides preferentially plated out on surfaces at 520 to 
620°K. Plateout tests were also performed for Fels in helium carri- 
er gas flowing over mild steel or quartz surfaces over which a tem- 
perature gradient was maintained. PADLOC computer program 
correlations of the plateout profile based on the Felz vapor pressure 
assumed in the PRA studies were in fair agreement. The tempera- 
ture at which most of the plateout occurred was from 620 to 
700°K, depending on the partial pressure of the Fel: tested. 


6089 (HEDL-SA—2215-FP) Development of a standard 
for computer program verification and control. Dunn, T.E.; 
Ozer, O. (Hanford Engineering Development Lab., Rich- 
land, WA (USA)). 1980. Contract AC14-76FF02170. 10p. 
(CONF-801107—46). NTIS, PC A02/MF AO1. 

From ANS international conference; Washington, DC, USA 
(17 Nov 1980). 

It is expected that adherence to the guidelines of the ANS 
10.4 will: 1. Provide confidence that the program conforms to its 
requirements specification; 2. Provide confidence that the computer 
program has been adequately evaluated and tested; 3. Provide con- 
fidence that program changes are adequately evaluated, tested, and 
controlled; and 4. Enhance assurance that reliable data will be pro- 
duced for engineering, scientific, and safety analysis purposes. 


6090 (HEDL-SA—2254-FP) Large-scale fission product 
containment tests. Hilliard, R.K.; Postma, A.K. (Hanford 
Engineering Development Lab., Richland, WA (USA)). 
Nov 1980. Contract AC14-76FF02170. 34p. (CONF- 
801107—51). NTIS, PC A03/MF AOl1. 

From ANS international conference; Washington, DC, USA 
(17 Nov 1980). 

The Containment Systems Experiment (CSE) program is re- 
viewed, with emphasis on the inherent processes that remove fis- 
sion products from containment atmospheres and reduce their leak- 
age to the environment. The CSE containment vessel was sized to 
represent a 1/5 linear scale model of a typical 1000 MW(e) PWR. 
Nineteen tests were performed in a steam-air atmosphere simulating 
post-LOCA conditions. In eight tests containment sprays were op- 
erated, in five tests a recirculating filter-adsorber loop was operat- 
ed, and in six tests only natural, passive processes occurred. Sprays 
were the most effective in removing airborne iodine and particulate 
aerosols, followed by the filter loop. Although not as effective as 
the engineered safety features, natural processes of diffusion to sur- 
faces, reaction with paint, gravity settling, and removal in leak 
paths are shown to be significant. Together they caused a reduction 
in leakage of 10~* and 10% for iodine and cesium, respectively, 
during the initial 2-h period. These attenuation factors increased to 
10-* and 10~*, respectively, for the first 24-h period. 


6091 (INIS-mf—5741, pp vp) Results and evaluation of 
the nuclear tests. Leach, L.P. (EG and G Idaho, Inc., Idaho 
Falls (USA)). 1979. 

From GRS-Fachgesprach; Munich, F.R. Germany (30 Nov 
1979). 

This paper summarizes the results of the LOFT L2-2, L2-3, 
and L3-O tests and presents conclusions reached from posttest anal- 
ysis. The large LOCA Tests L2-2 and L2-3 were dominated by an 
unexpected core wide fuel rod cladding rewet which limited the 
maximum fuel temperature. Analytical models conservatively pre- 
dicted the measured temperature, and will require improvements to 
provide best estimate predictions. Analysis of a large commercial 
reactor indicates that the cladding rewet observed in LOFT is also 
likely to occur, and that, therefore, safety analysis calculations of 
large LOCA's are more conservative than previously thought. The 
nonnuclear small break LOCA (top of pressurizer) Test L3-O illus- 
trated that the pressurizer can remain full with steam in the piping 
and that additional model development and assessment work is nec- 
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essary in order to predict small LOCA’s as accurately as large 
LOCA’s. 


6092 (LBL—11027) Development of electro-optical in- 
strumentation for reactor safety studies. Turko, B.T.; Kolbe, 
W.F.; Leskovar, B.; Sun, R.K. (California Univ., Berkeley 
(USA). Lawrence Berkeley Lab.). Nov 1980. Contract W- 
7405-ENG-48. 13p. (CONF- -801103—35). NTIS, PC A02/ 
MF AOI. 

From IEEE nuclear science symposium; Orlando, FL, USA 
(5 Nov 1980). 

The development of new electro-optical instrumentation for 
reactor safety studies is described. The system measures the thick- 
ness of the water film and droplet size and velocity distributions 
which would be encountered in the annular two-phase flow in a re- 
actor cooling system. The water film thickness is measured by a 
specially designed capacitance system with a short time constant. 
Water droplet size and velocity are measured by a subsystem con- 
sisting of a continuously pulsed laser light source, a vidicon camera, 
a video recorder, and an automatic image analyzer. An endoscope 
system attached to the video camera is used to image the droplets. 
Each frame is strobed with two accurately spaced uv light pulses, 
from two sequentially fired nitrogen lasers. The images are stored 
in the video disk recorder. The modified automatic image analyzer 
is programmed to digitize the droplet size and velocity distribu- 
tions. Many special optical, mechanical and electronic system com- 
ponents were designed and fabricated. They are described in detail, 
together with calibration charts and experimental results. 


6093 (ORNL/TM—7491) Recommendations concerning 
research and model evaluation needs to support breeder reac- 
tor environmental radiological assessments. Miller, C.W.; 
Dunning, D.E. Jr.; Etnier, E.L.; Kocher, D.C.; McDowell- 
Boyer, L.M.; Meyer, H.R.; Rohwer, P.S. (Oak Ridge Na- 
tional Lab., TN (USA)). Dec 1980. Contract W-7405-ENG- 


26. 44p. NTIS, PC A03/MF AO1. 

Purpose of this report is to present recommendations con- 
cerning needs for model evaluations, environmental research, and 
biomedical research to support breeder reactor environmental radi- 
ological assessments. More data are needed to specify dry deposi- 
tion velocities and to validate plume depletion models. More atmos- 
pheric dispersion data are required to characterize flow near build- 
ings, in complex terrain, and for travel distances at 100 km or more. 
Field data are needed for terrestrial food chain transport models, 
especially those used to assess the impact of acute radionuclide re- 
leases. Efforts are needed to develop models for the estimation of 
dose from external exposure to photons from a finite, elevated 
plume resulting from an acute radionuclide release to the atmos- 
phere. Estimates of doses to man from internally deposited radionu- 
clides require scrutiny. Further study of tritium is needed to deter- 
mine its dependence on dose and dose rate and to specify the rela- 
tive toxicity of various physiochemical forms of tritium in the envi- 
ronment. 


Concepts, problems, and issues in developing safety 
eae and objectives for commercial nuclear power. Mattson, 
R. (Nuclear Regulatory Commission, Washington, DC); 
Ernst, M.; Minners, W.; Spangler, M. Nuclear Safety (A Bi- 
monthly Technical Progress Review) (U.S.); 21: No. 6, 703- 
716(Nov 1980). 

The Energy Reorganization Act of 1974 called for a state- 
ment of the short- and long-range goals, priorities, and plans of the 
Nuclear Regulatory Commission as they relate to the benefits, 
costs, and risks of commercial nuclear power. Since the accident at 
Three Mile Island, there has been an upsurge of interest in nuclear 
safety goals. This article discusses a number of candidate goal 
forms, issues, and decision criteria which could serve as a frame- 
work for considering and integrating a wide range of views. Dia- 
logue among government, industry, and public groups will be an 
important part in determining the answer to the question, how safe 
is safe enough. This article poses some of the questions to be asked 
along the way. 
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6095 Issues of soil-structure interaction and seismic 
input definition for nuclear power plants. Allen, N.F.; Shaw, 
D.E. (D’Appolania Consulting Engineers, Inc., Pittsburgh, 
PA). Nuclear Safety (A sano 1800) echnical Progress Review) 
(U.S.); 21: No. 6, 735-748(Nov 19 

Certain seismic criteria for - “design of nuclear power 
plants in the United States suggested by the Nuclear Regulatory 
Commission (NRC) are reviewed to evaluate their appropriateness. 
In addition, some assumptions used in computer codes which have 
been accepted in some licensing actions by the NRC are also evalu- 
ated. Evaluation methods included literature research and computa- 
tional analysis. The criteria reviewed relate to the definition of seis- 
mic input to a nuclear power plant from its geologic and topo- 
graphic environment and to soil-structure interaction as affected by 
site stratigraphy, strain input, and foundation embedment. 


6096 Recent developments in the understanding of ener- 
getic molten fuel-coolant interactions. Cronenberg, A.W. Nu- 
clear Safety (A Bimonthly Technical Progress Review) (U.S.); 
21: No. 3, 319-336(May 1980). 

Some of the more recent theories relating to energetic 
molten fuel coolant interactions for nuclear reactor safety assess- 
ment are critically reviewed and assessed in this article. Specifical- 
ly, the spontaneous nucleation-pressure suppression and thermal 
detonation concepts are reviewed. In addition, a discussion of the 
importance of rapid, fine-scale fragmentation of hot molten fuel 
upon contact with liquid coolant and energy considerations for in- 
termixing of such fragmented fuel and coolant are presented. 


6097 Semiscale program summary: a review of Mod-1 
results. Hanson, D.J.; Larson, T.K. (Idaho National Engi 
neering Lab., Idaho Falls). Nuclear Safety (A Bimont ly 
a Progress Review) (U.S.); 21: No. 3, 337-350(May 
1980). 

The objectives of the Semiscale Program are briefly defined, 
and accomplishments during the Mod-1 portion of the program are 
summarized. Significant results from several series of experiments 
are presented including: (1) results from tests designed to aid in 
planning and evaluating future tests (LOFT); (2) investigations of 
blowdown and of reflood thermal-hydraulics; (3) investigation of 
integral blowdown-reflood behavior; (4) determination of the po- 
tential benefits of alternate emergency cooling concepts; and (5) 
evaluation of the influence of steam-generator tube ruptures on in- 
tegral blowdown-reflood response. 


6098 Rogovin report on Three Mile Island 2. Nuclear 
Safety (A Bimonthly Technical Progress Review) (U.S.); 21: 
No. 3, 389-393(May 1980). 

The Foreword and the Summary from the Rogovin report 
are presented. They show that the principal deficiencies in commer- 
cial reactor safety today are not hardware problems but manage- 
ment problems. The most serious problems will be solved only by 
fundamental changes in the industry and in the NRC. (DLC) 


6099 Development and assessment of the transient reac- 
tor analysis code (TRAC). Vigil, J.C.; Pryor, R.J. (Los 
Alamos Scientific Lab., NM). Nuclear Safety (A Bimonthly 
Technical Progress Review) (U.S.); 21: No. 2, 171-183(Mar 
1980). 

The transient reactor analysis code (TRAC) is an advanced 
best-estimate computer program for the safety analysis of light- 
water reactors. The TRAC-P1A provides this analysis capability 
for pressurized-water reactos. The advanced features of TRAC- 
P1A include nonhomogeneous, nonequilibrium, and multidimen- 
sional hydrodynamics with flow-regime-dependent constitutive rela- 
tions; quench-front tracking capability for both bottom flood and 
falling films; consistent treatment of entire accident sequences in- 
cluding the generation of initial steady-state conditions; and modu- 
lar design that allows representation of a wide variety of experi- 
mental configurations, ranging from single components to multiloop 
systems. The TRAC-PIA has been tested against an initial set of 
separate- and integral-effects experiments. Further assessment of the 
code through pretest and posttest predictions of other experiments 
is in progress. The overall results of these testing and assessment 
activities are encouraging. 
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6100 Common-mode/common cause failure: a review. 
en, E.W. (Oak Rid dge National Lab., TN). Nuclear 
‘ety (A Bimonthly Technical Progress Review) (U.S.); 21: 
No. 2, 184-192(Mar 1980). 

Common-mode/common-cause (CM/CC) failure and its pre- 
vention has been a serious concern in the nuclear safety community 
during the past few years. Since redundancy was first used in an 
attempt to achieve high reliability in systems, the CM/CC failure 
phenomenon has been inherent in system designs. The concern is 
that high-reliability systems are subject to compromise by human 
error and environmental factors. Potential CM/CC failures are the 
result of adding complexity to system designs. They are the prod- 
uct of a supersafe philosophy. This article reviews the CM/CC fail- 
ure phenomenon. Classes of CM/CC failures are compiled, and the 
defenses against such failures and their weaknesses are surveyed. 
Some regulatory considerations, operating experiences,and reliabilty 
analysis methodology are touched upon. 


6101 Earthquake vibratory ground-motion intensity at- 
tenuation. Young, G.A. (Agbabian Associates, E] Segundo, 
CA). Nuclear Safety (A Bimonthly Technical Progress Review) 
(U.S.); 21: No. 2, 205-214(Mar 1980). 

This article reviews earthquake vibratory ground-motion in- 
tensity-distance-attenuation relationships and depicts the evolution 
and limitations of currently used procedures for predicting the rate 
of attenuation of intensity of vibratory ground motion with respect 
to distance from the earthquake source. Two general procedures 
are considered: one procedure relates peak horizontal ground accel- 
eration, earthquake magnitude, and distance; the other relates epi- 
central modified Mercalli intensity (MMI), distance, and attenuated 
MMI. A conversion relationship between MMI and peak horizontal 
ground acceleration is used with the latter. Using the procedures, 
conclusions are drawn regarding the relative validity of various 
ground-motion attenuation relationships in various soils. 


6102 International cooperation in nuclear safety and li- 
censing 


in the framework of the OECD Nuclear 
Agency. Hayashi, M.; Oliver, P.; Olivier, J.P.; Stadie, K.B.; 
Stephens, M. Nuclear Safety (A Bimonthly Technical Progress 
Review) (U.S.); 21: No. 2, 158-170(Mar 1980). 

This article describes the international cooperative program 
in nuclear safety and licensing that is carried out in the framework 
of the Nuclear Energy Agency (NEA) of the Organization for 
Economic Cooperation and Development (OECD) and is directed 
by the NEA Committee on the Safety of Nuclear Installations 
(CSNI). Its prinicpal objectives are: (1) to increase the fund of 
knowledge in key areas of safety research through international co- 
operation and hence broaden the technical data base available to 
regulatory authorities; and (2) to bring about an international con- 
sensus On important safety issues. The CSNI also provides a forum 
for the exchange of information and experience between licensing 
authorities in the OECD countries. The program is made up of 
general exchanges of information and operational cooperation. The 
article gives examples of both aspects of the program, describing 
the objectives and the different working methods used. It goes on 
to point out the need for enhanced international cooperation in 
safety research and outlines the directions this should take. 


6103 Liquid metal fast breeder reactor safety. ag = 
P.; Quinn, J.E.; Wolfe, W.B.; Larson, H.J. Washington, DC; 
Atomic Industrial Forum, Inc. (1979). 16p. $20.00. 

The many years of operating experience with sodium reac- 
tors and test loops gives confidence that sodium breeder reactors 
can be operated safely and that there is a high degree of safety in 
LMFBR plants. The lessons learned from Three Mile Island will 
also provide a valuable input to the breeder program. A review has 
also been made of foreign LMFBR design and operating experi- 
ence. Basic fundamental research is not required because of the ex- 
tensive LMFBR design, construction and operating experience. 
Confirmatory research from the existing US and foreign programs 
will be of value, but of even greater significance would be a dem- 
onstration plant undergoing the full safety and licensing review 
process. The significance of the technical review provided by a 
meaningful licensing process focused on a specific project cannot 
be overstated. The CRBR currently provides such a focus and de- 
laying its licensing and completion will be a disservice to our in- 
depth understanding of LMFBR safety. 
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6104 (DOE/ET/29232—T1(Vol.1)) Characterize and ex- 
plore potential sites and prepare research and development 
plan (site investigation study). Final draft. Task 2. Milestone 
report. (Sargent and Lundy, Chicago, IL (USA)). Dec 1980. 
Contract AC02-78ET29232. 14Ip. S, PC A07/MF AO1. 

Phase II of a 5-phase overall compressed air energy storage 
(CAES) development program was performed to characterize and 
explore potential CAES sites and to prepare a research and devel- 
opment plan. This volume for Phase II activities contains an evalu- 
ation of the suitability of seven selected sites to undergo field drill- 
ing and air injection testing; a bibliography; results of a literature 
search on the effects of air injection of aquifer-caprock well sys- 
tems; reservoir data for the sites; cost estimates; and predicted po- 
tential risks from a CAES plant. (LCL) 


2503 Pumped Hydro 


6105 (TULEA—1979-02) 
pumped hydro-power plant on the thermal stratifica- 
tion of Lake Ivoe, Sweden. Bengtsson, L. (Tekniska Hoegs- 
kolan, Luleaa (Sweden)). 1979. 12p. (CONF-7910200—1). 
NTIS (US Sales Only), PC A02/MF AO1. 
From Symposium on the prospects of hydroelectric schemes 
under the new energy situation and on the related problems; 


Athens, Greece (15 Oct 1979). 
Model tests have shown that by building a shallow dam at 


the outlet the discharge from the upper reservoir can be distributed 
over such a large width that the kinetic energy is dissipated before 
the flow reaches levels deeper than 10 m. Since the summer ther- 
mocline is situated at 15 m and the epilimnion is homothermal the 
discharge does not affect the thermal stratification of the lake 
during the summer. For the same reason the breakdown of the 
thermocline in the autumn is not affected. In the early summer a 
thermocline is developed at about 8 m, but in about a week the 
thermocline level is lowered below 10 m. The discharge affects the 
thermal structure of the upper 10 m, but since the water soon be- 
comes homogenous down to and below this level, the effect is very 
small and hypolimnion temperature is not affected. However, the 
effect of increased turbidity on the absorption of short wave radi- 
ation has not been taken into account. In the early winter, the sur- 
face water of the lake will cool slightly faster than if no pumpage 
took place, but an equilibrium condition will soon be obtained. 
Temperature profiles observed in Lake Ivoe are shown and one can 
see that a thermocline usually exists at a depth of about 15 m and 
that the water of the epilimnion as well as the water of the hypo- 
limnion is well mixed. 


2505 Flywheels 


‘R ALSO TO ogee] 6239, 6240, 6241, 6244, 6245, 6246, 6247, 
548 6249, 6250, 6251, 6252, 6253 


6106 (CONF-801022—) 1980 flywheel technology sym- 
posium. (Department of Energy, Washington, DC (USA); 
American Society of Mechanical Engineers, New York; 
California Univ., Livermore (USA). Lawrence Livermore 
National Lab.). 1980. Contract W-7405-ENG-48. 470p. 
NTIS, PC A20/MF AOl1. 

From Flywheel technology symposium; Scottsdale, AZ, 
USA (19 Oct 1980). 

Forty-eight papers were presented at the meeting and are in- 
cluded in the proceedings. A separate abstract was prepared for 
each of 45 papers. Three papers were previously processed for 
EDB. (LCL) 


6107 (CONF-801022—, pp 1-2) Overview of the fly- 
wheel technology programme in the Netherlands. van Mourik, 
G.J. (ECN Netherlands Energy Research Foundation, 
Petten). 1980. 

From Flywheel technology symposium; Scottsdale, AZ, 
USA (19 Oct 1980). 
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The Netherlands Energy Research Foundation ECN has de- 
veloped a national flywheel technology research and development 
programme in cooperation with industry, research institutes, uni- 
versities and utilities. The programme started in 1978 and will be 
terminated in September 1980. The programme concerns a feasibil- 
ity study of the applications of flywheels in hospitals and offices, in 
electric utilities, in the industry and in the transportation field. Fur- 
thermore it concerns the development of rotor design, bearing and 
damper system, housing requirements, motor/generator and con- 
verter system. Afterwards a hybrid flywheel-unit of 0.7 to 1 KWh 
will be developed for a bus used in urban transport. Large scale use 
of flywheel-units in hospitals and offices with a total capacity of 
400 MW will give an improvement of the output of the existing 
equipment for electricity supply of 0.2%, presupposing that the 
output for the flywheel-unit is about 90%. The interest in the appli- 
cation of flywheels in the Dutch industry is still small, although 
some interested applications are considered. Recent studies have 
shown that application of a hybrid flywheel system in a bus for 
urban transport in the Netherlands may result in a fuel saving of 
about 26% if the transmission output is about 60%. The energy ca- 
pacity of such a flywheel system lies between 0.7 and 1 KWh. Two 
types of rotor design will be tested; namely a flat disk shaped com- 
posite flywheel and a filament wound flywheel. At the Netherlands 
Energy Research Foundation and the Technical University of Delft 
testing facilities are being built. 


6108 (CONF-801022—, pp 3) Flywheel rotor and con- 
tainment technology development program of the US Depart- 
ment of Energy. Kulkarni, S.V. (Univ. of California, Liver- 
more). 1980. 

From Flywheel technology symposium; Scottsdale, AZ, 


USA (19 Oct 1980). 

The status of the flywheel rotor and containment technology 
development program in the US, sponsored by the Department of 
Energy, is reviewed. The specific objectives of the effort are delin- 
eated, and prototype composite rotor designs are described. These 
prototypes are being evaluated to identify promising designs for 
future development and enduse applications. The composite-lami- 
nated-rotor development effort at Lawrence Livermore National 
Laboratory (LLNL) and General Electric are also discussed, in- 
cluding design modifications to improve energy density, fabrication 
of thick composite laminates and filament-wound rings, low-cost 
manufacturing processes, generation of rotor-design data, nondes- 
tructive inspection, and spin testing of rotors. Finally, an assessment 
is made of the current rotor-burst-containment design philosophy 
and of the applicability of jet-engine fan-blade containment technol- 
ogy to flywheel systems. Based on this assessment, preliminary 
design criteria for containment are evolved. 


6109 (CONF-801022—, pp 22-32) Fiber composite ma- 
terials development for flywheel applications. Chiao, T.T. 
(Lawrence Livermore National Lab., CA). 1980. 

From Flywheel technology symposium; Scottsdale, AZ, 


USA (19 Oct 1980). 
The fiber composite materials program was formulated to 


support the development of various flywheel rotor designs for 
energy storage. Our areas of activity include matrix and fiber evalu- 
ations, static properties of composites for engineering design, and 
lifetime data to predict the long-term performance of composites. 
The highlights of the technical accomplishments to date, and the 
overall program and the key technical issues involved for future ac- 
tivities are summarized. 


6110 (CONF-801022—, pp 33-44) Flywheel-powered 
shuttle car for mine haulage. Zemo, T. (Dept. of Energy, 
Pittsburgh, PA); Christofferson, D. 1980. 

From Flywheel technology symposium; Scottsdale, AZ, 
USA (19 Oct 1980). 

The practicality of utilizing the flywheel energy storage 
device to propel shuttle cars in underground coal mining has been 
studied in the Department of Energy contract, Evaluation of a Fly- 
wheel-Powered Shuttle Car. This study concluded that the shuttle 
car is a feasible application for a flywheel from technical, econom- 
ic, and safety standpoints. It was also concluded that a viable 
system can be constructed, capable of charging the flywheel car in 
the underground coal mine environment, in times that are compati- 
ble with current and future face haulage cycle time constraints. A 
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follow-on contract has been awarded to FMC Corporation, Engi- 
neered Systems Division, Santa Clara, California. Under this con- 
tract, a flywheel of optimum shape and size and the best concepts 
of a flywheel on a vehicle with spin-up and power transmission sys- 
tems will be specified, designed, fabricated, and tested. The fly- 
wheel package will be installed in a standard FMC shuttle car 
which will be tested aboveground and later in an underground coal 
mine to demonstrate the practical application of this concept. The 
contract is presently in the design phase. Work to date and future 
plans for project completion will be discussed along with the de- 
tailed conclusions and requirements generated by the GE study. 


6111 (CONF-801022—, pp 45-54) Flywheel delivers 
precise 60 Hz over wide speed range. Morash, R.T. (Richard 
Morash and Associates, Anna Maria, FL). 1980. 

From Flywheel technology symposium; Scottsdale, AZ, 
USA (19 Oct 1980). 

One of the first commercial applications of the Roesel Gen- 
erator is described. It is a flywheel energy storage system which 
delivers exactly 60 Hz to critical applications such as computers. A 
number of the units have been operating for over two yeas in a va- 
riety of installations. These are on-line in customer facilities. The 
Roesel Generator is a variable-speed constant-frequency generator. 
Through the means of instantaneous or continuous remagnitization 
of the rotor field poles, it provides exactly the correct number of 
poles at any instant to accomodate the speed and hold the output 
frequency constant. A 900 Ib flywheel, 15 in. dia and 3 ft long is 
actually the rotating portion of the generator and the inner periph- 
ery is a layer of permanent magnets. Rotation is normally 3580 rpm 
driven by a 2 pole induction motor. Speed varies with load, but fre- 
quency is a constant 60 Hz. When power to the motor is interrupt- 
ed, flywheel energy continues to deliver generated power from the 
machine to the load. Speed can drop to 3050 rpm before the ma- 
chine is unable to deliver full load at the rated voltage. There is no 
change in output frequency beyond the accuracy of the crystal os- 
cillator frequency source. Present units in service deliver 7 1/2 
KVA for 10 to 25 s after input power is interrupted. Larger designs 
are anticipated for the future. Two units running in parallel deliver 
15 KVA at one installation, and since they are controlled by a 
single crystal, speec differences do not affect the operation. Other 
installations have unique problems with erratic power. The discus- 
sion shows how these have been solved by use of the flywheel gen- 
erator. Also discussed is how the system delivers constant frequen- 
cy over speed ranges of 2:1 and 4:1. 


6112 (CONF-801022—, pp 56-67) Flywheel energy stor- 
age systems operating on magnetic bearings. Poubeau, P.C. 
(Societe Nationale Industrielle Aerospatiale, Les Mureaux, 
France). 1980. 

From Flywheel technology symposium; Scottsdale, AZ, 


USA (19 Oct 1980). 
Technical progress in the field of magnetic bearing flywheels 


is described. Initially, this work was oriented towards flywheels for 
satellite attitude control without friction and without wear at the 
level of the bearings. After the successful development of medium 
and high speed magnetic bearing flywheels for satellites, the con- 
cept of these systems was applied to the development of flywheels 
utilized as back-up energy sources. This industrial development was 
initiated at the energy and power level of 1 kWh, 3 kW with a steel 
rotor providing back-up energy in telephone centers and is being 
extended in the range of energy and power with a next step at 10 
kWh to 10 kW with a composite rotor. The key points of these sys- 
tems are described here. 


6113 (CONF-801022—, pp 68-74) Development of a fly- 
wheel storage system for electrical energy applications. van 
Altena, G.J.W. (Delft Univ. of Technology, The Nether- 
lands). 1980. 

From Flywheel technology symposium; Scottsdale, AZ, 
USA (19 Oct 1980). 

A status report is given of a program to develop a flywheel 
energy storage system at the Delft University of Technology. The 
aim is to assess the feasibility of a flywheel system for 
(quasi)stationary applications. A test facility has been constructed 
for testing flywheel systems up to energies of 10 kWh under 
vacuum. Several types of flywheels will be tested, i.e., laminated 
fibre wheels, wound fibre wheels, and isotropic laval discs. A 





switch mode convertor is applied to transfer energy to and from 
the user. Rotating parts are in vacuum. Active magnetic bearings 
are used with permanent magnets incorporated, forming virtually a 
zero power system in the equilibrium position. A complete energy 
storage system with an energy content of 10 kWh and a power of 
10 kW is due late 1980. 


6114 (CONF-801022 p 75-87) Inertial energy stor- 
age for home or farm use hae on a flexible flywheel. oa Waren, 
J.B.; Murphy, B.T. (Texas A and M University, College 
Station). 1980. 

From Flywheel technology symposium; Scottsdale, AZ, 
USA (19 Oct 1980). 

An attractive design concept for an energy-storage flywheel 
suitable for home or farm use has been investigated at Texas A and 
M University. A unique feature of the flexible flywheel is its con- 
struction from high strength fibers (such as synthetic rope) with no 
bonding agent. Advantages which have been indicated by the work 
done to date are low cost, self-balancing, safe failure modes, and 
the possibility of a very high energy density (60 W-h/lb). A major 
thrust of the research to date has been to find a solution to the sub- 
synchronous whirling instability, a problem common to all high 
speed flywheels, which is especially severe in the flexible flywheel 
due to the high supercritical speed ratio and the large amount of 
internal friction. A unique gimbal support system has been de- 
signed, analyzed, and tested which stabilizes the flywheel without 
the need for a squeeze film damper. A computer program to pre- 
dict the effect of design parameters on whirl stability has been de- 
veloped. The conceptual design was developed for a flexible fly- 
wheel energy storage system suitable for interfacing with a small- 
scale solar energy source. Cost estimates were prepared for 50 
KWh flexible flywheel system. 


6115 (CONF-801022—, pp 88-92) Flywheel motor/gen- 
erator for the control of hydraulic surge or water hammer in 
pumped pipeline systems. Everett, W.S. (Everett Associates, 
Ventura, CA). 1980. 

From Flywheel technology symposium; Scottsdale, AZ, 
USA (19 Oct 1980). 

An alternate viable method of controlling surge and water 
hammer in pipeline systems is presented that uses a flywheel 
motor/generator which essentially electricially connects flywheel 
inertia to pumps. The flywheel motor/generator can also be used in 
other centrifugal equipment such as blowers, fans, and centrifugal 
compressors where continuity of flow is required but where the 
power declines by the cube of the rotative speed. Various methods 
used for the solution of problems in pipelines are reviewed includ- 
ing the procedure for sizing the flywheel inertia. Also included is a 
comparison of a flywheel motor/generator to a surge tank. 


6116 (CONF-801022—, pp 93-100) Maximum energy 
densities for composite flywheels. Johnson, D.E. (Avco Sys- 
tems Div., Wilmington, MA); Gorman, J.J. 1980. 

From Flywheel technology symposium; Scottsdale, AZ, 
USA (19 Oct 1980). 

A theoretical derivation of the maximum energy densities for 
composite flywheels is presented. The formulation is based on the 
Virial Theorem and is sufficiently general to include composite 
wheels, isotropic wheels, and hybrid wheels composed of several 
different materials either orthotropic or isotropic. The results pro- 
vide simple rules for computing the maximum possible energy den- 
sity without recourse to the usual parametric computer stress analy- 
ses. Of particular interest are the rules presented for hybrid rotors. 
In addition, the theoretical approach is used to develop a shell 
rotor design which appears to have a number of practical advan- 
tages. 


6117 (CONF-801022—, pp 101-120) Torque transfer in 
composite oe. Bere, K.R. (Riggs Engineering Corp., 
San Diego, CA). 198 

From ab cory technology symposium; Scottsdale, AZ, 
USA (19 Oct 1980). 

The primary interest in composite flywheels centers around 
the weight efficiency in energy storage achieved by high strength 
fibrous materials. An important secondary factor that is often over- 
looked is the transfer of torque into and out of the flywheel 
through shear forces. Although fibrous materials oriented properly 
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have excellent shear properties inplane, these materials exhibit rela- 
tively poor shear properties transverse to the plane for any orienta- 

tion. The fibrous orientation best for shear is also relatively poor 
rot tension. For relatively low power input/output systems the in- 
plane shear loading is also low. But as demands for a greater power 
exchange increases, so do the shear requirements. The shear trans- 
fer requirements versus power requirements are discussed. An anal- 
ysis of the effects of the hoop plus radial biaxial stress in the web of 
a rotating flywheel, in combination with input/output torque shear 
stress, is discussed. A discussion of the failure criteria under these 
combined loads indicates the differences compared to a shear only 
analysis. This state of combined stress reduces the allowable torque 
transfer capability. 


6118 (CONF-801022—, pp 121-130) Performance of 
hoop wound composite flywheel rotors. Foral, R.F. (Univ. of 
Nebraska, Lincoln); Newhouse, N.L. 1980. 

From Flywheel technology symposium; Scottsdale, AZ, 
USA (19 Oct 1980). 

The performance of hoop wound composite flywheel rotors 
is investigated. Performance measurements used in the study are 
energy stored per unit swept volume, per unit rotor weight, and 
per unit material cost. Emphasis is placed on showing the interac- 
tion between these performance parameters in design selection. 
Rotors of single material construction are compared with rotors 
having two materials in a nested ring, hybrid construction. Numeri- 
cal results are presented for epoxy matrix composites with E-Glass, 
S-Glass, Kevlar 49, and Thorne! 300 fibers. Effects of temperature 
increase on perfomance are demonstrated and failure modes are 
noted. Design charts illustrating performance interactions are pre- 
sented. 


6119 (CONF-801022—, pp 159-167) Achieving desirable 
stress states in thick rim rotating disks by variation of prop- 
erties. Pardoen, G.C. (Univ. of California, Irvine); Nuden- 
berg, R.D.; Swartout, B.E. 1980. 

From Flywheel technology symposium; Scottsdale, AZ, 
USA (19 Oct 1980). 

The advantage of thin rim flywheels over conventional 
heavy metallic circular devices is that composites, in general, can 
store more energy per unit mass than metallic alloys. This is due, in 
part, to the high tensile strengths that are achievable in composites 
in order to resist the hoop stresses. In order to increase the kinetic 
energy storage for a given swept volume, an obvious extension to 
the thin rim composite flywheel is the thick rim composite fly- 
wheel. Unfortunately the advantage of composite flywheels, in gen- 
eral, diminishes with rim thickness duc to the resulting increase in 
radial stress. Although the radial stress is one to two orders of mag- 
nitude lower than the hoop stress the low interlaminar strength of 
conventional composites restricts the inner radius to outer radius 
ratio to values of 0.9 or greater. The variation of mass and stiffness 
properties in order to achieve desirable stress states in thick rims 
with an inner radius to outer radius ratio of 0.6 or lower is consid- 
ered. In fact one thick rim concept of variabie mass density and 
stiffness exhibits the stress characteristics of thin rim concept, 
namely, the radial stress is zero throughout whereas the hoop stress 
is constant and equal to the product of a mass density term times 
the peripheral speed squared. 


6120 (CONF-801022—, pp 209-217) Feedback control 
systems for flywheel radial instabilities. Hubbard, M.; Mc- 
Donald, P. (Univ. of California, Davis). 1980. 

From Flywheel technology symposium; Scottsdale, AZ, 
USA (19 Oct 1980). 

Active control of flywheel radial instabilities is considered as 
an alternative to passive damping. Equations of an idealized pendu- 
lously supported flywheel are presented and cast into state variable 
form. Linear tate feedback control laws are calculated which relate 
the required electromechanical control forces and torques at the 
support bearing to the instantaneous values of the states and which 
provide active damping for the undamped whirl modes. Linear- 
Quadratic synthesis and a pole placement method are compared. A 
numerical example is presented of an actively controlled ten-ton 
flywheel with a magnetic bearing. 
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6121 (CONF-801022—, pp 225-239) Forced whirling re- 
sponse of a pendulously supported flywheel with nonlinear oil- 
type damping. Kocay, C.A.; Bert, C.W. (Univ. of Oklahoma, 
Norman). 1980. 

From Flywheel technology symposium; Scottsdale, AZ, 
USA (19 Oct 1980). 

In this investigation, the steady-state synchronous motion of 
a flywheel system excited by various combinations of rim unbalance 
and initial tilt is analyzed. The system consists of a rim-type, com- 
posite-material flywheel attached to its hub by relatively flexible 
composite-material bands, and driven by an air turbine through a 
vertical, slender quill shaft. External damping is provided by an oil- 
type bearing on the quill shaft. Attention is directed to a nonlinear 
representation of the damper modeled as a short bearing with a full 
film of oil. Gyroscopic effects are also included in the system 
model, which has eight degrees of freedom with respect to complex 
generalized displacements. Solution is obtained by means of a spe- 
cially developed iterative algorithm, and response curves are pre- 
sented and interpreted. 


6122 (CONF-801022—, pp 268-286) Accelerating fly- 
wheel. Ullman, D.G. (Union College, Schenectady, NY); 
Corey, J. 1980. 

From Flywheel technology symposium; Scottsdale, AZ, 
USA (19 Oct 1980). 

A flywheel energy storage unit which can accelerate inertial 
loads from rest without an external transmission has been designed, 
built and tested. The preliminary development of this flywheel, a 
configuration of Band Type Variable Inertia Flywheel (BVIF), is 
presented. This includes a development of the equations of motion 
which governs the BVIF mechanism, the properties of a BVIF 
powering an inertial load, and the design and testing of a prototype 
model. It will be shown that the BVIF is an energy storage system 
capable of smoothly accelerating inertial loads to an even terminal 
speed. 


6123 (CONF-801022—, pp 287-295) Conceptual design 
of a flywheel energy storage system. Bauer, W.H.; Younger, 
F.C. (William M. Brobeck and Associates, Berkeley, CA). 
1980. 

From Flywheel technology symposium; Scottsdale, AZ, 
USA (19 Oct 1980). 

A conceptual design of a flywheel energy storage system 
suitable for on-site interfacing with residential photovoltaic (PV) 
energy sources has been developed. The basic design objective was 
to provide a generous margin of safety and above average reliabil- 
ity and efficiency at the lowest practical cost. The basic concept 
utilizes a constant voltage motor/generator directly coupled to a 
flywheel rotor. The motor voltage level is maintained at the opti- 
mum operating voltage of the PV array. Power is drawn from the 
flywheel-driven motor/generator (operating as a generator) when 
the voltage output of the array drops below its optimum value. 
Power is delivered to the flywheel via the motor/generator (oper- 
ating as a motor) when the voltage rises above the optimum value. 
A fiber-composite rotor driving separately-excited motor satisfies 
the basic requirements. The flywheel operates in a vacuum and has 
a combination of magnetic thrust support and ball bearings to 
achieve acceptable efficiency and low run-down losses. The use of 
a hermetically-sealed magnetic power coupling eliminates the need 
for a rotary vacuum seal. Cost of the system has been determined 
for production models to be produced in annual quantitites up to 
one-hundred thousand. 


6124 (CONF-801022—, pp 296-315) Composite failure 
analysis for flywheel design applications. McLaughlin, P.V. 
Jr.; Dasgupta, A.; Chun, Y.W. (Villanova Univ., PA). 1980. 

From Flywheel technology symposium; Scottsdale, AZ, 
USA (19 Oct 1980). 

Laminate analysis is used to develop design information con- 
cerning the failure characteristics of quasi-isotropic laminated com- 
posite plates containing 2n-ply symmetric layups at equal angles of 
a/n. These laminates are elastically isotropic and have strength be- 
havior which approaches isotropic if n is sufficiently large. This 
study determines the causes of a so called biaxial strengthening 
effect where laminate strength in equal biaxial tension may be 1.5 
times the uniaxial tensile strength. It also determines the strength 
anisotropy of elastically isotropic composite laminates, and devel- 


ops design curves for several laminate configurations using candi- 
date material systems - a graphite/epoxy, an S2-glass/epoxy cured 
by vacuum bag/autoclave (VB/AC) process (about 50% fiber 
volume fraction), and S2-glass/epoxy cured by a matched metal die 
compression molding (MMDCM) process (about 60% fiber volume 
fraction). Results of the laminate analysis predictions are compared 
with test data, and conclusions are drawn concerning applicability 
of laminate analysis techniques and several different failure criteria 
as design tools for flywheel structures. 


6125 (CONF-801022—, pp 316-329) Material design 
es of cellulosic flywheel rotor cores. Hagen, D.L.; 
Gaff, S.A.; Erdman, A.G. (Univ. of Minnesota, Minneapo- 
lis). 1980. 
From Flywheel technology symposium; Scottsdale, AZ, 
USA (19 Oct 1980). 
Preliminary studies of cellulosic rotors indicate that plywood 
cores in compound rotors and rotors wound with high performance 
paper appear promising. This paper discussed material properties 
that are critical to designing a plywood rotor core. The results of 
tensile test data are given showing the distribution of strengths 
measured for vacuum dried hexagonal birch plywood. These are 
compared with similar tests at ambient conditions to show the ap- 
proximately 10% decrease in performance upon drying, and the im- 
plications discussed. The use of high resolution tensile stress-strain 
test data coupled with precise digitally integrated acoustic emission 
measurements is proposed to estimate long term strength. Prelimi- 
nary data for such measurements on plywood is presented. Meas- 
urements of the tensile fatigue of plywood samples are discussed. 
The hygroscopic nature of cellulose requires that careful considera- 
tion be given to drying of the material, and to the moisture release 
and outgassing rates in a vacuum. Data is presented for compara- 
tive drying rates of plywood disks and cylinders in a vacuum. Simi- 
lar phenomena are expected for other rotor materials. 


6126 (CONF-801022—, pp 330-338) Remarks on the 
stress state in rotating orthotropic disks. Genta, G.; Gola, 
M.M.; Gugliotta, A. (Istituto della Motorizzazione, Torino, 
Italy). 1980. 

From Flywheel technology symposium; Scottsdale, AZ, 


USA (19 Oct 1980). 
It is well known that the stress distribution in orthotropic ro- 


tating disks of constant thickness without a central hole is axisym- 
metrical. In a previous paper the present authors have shown that 
the same happens also in the case of pierced disks of constant thick- 
ness provided that the elastic compliances of the material satisfy a 
certain relationship. In the present paper an axisymmetrical stress 
distribution is found for the orthotropic constant stress disk, and 
reasonably strong clues are given to support the assumption that 
the stress distribution in orthotropic disks without a central hole of 
any profile is axisymmetrical. The same property holds for rotating 
disks with a central hole, provided that the elastic compliances of 
the material satisfy the already mentioned equation. In all cases in 
which an axisymmetrical stress distribution was found, it could be 
calculated using a one-dimensional technique. This property can be 
used to optimize the shape of orthotropic disks using any simple 
one-dimensional method for the calculation of the stresses. 


6127 (CONF-801022—, pp 353-362) Utilization of field- 
modulated machines for flywheel applications. Eisenhaure, 
D.; Stanton, W.; St. George, E.; Bliamptis, T. (Charles 
Stark Draper Lab., Inc., Cambridge, MA). 1980. 

From Flywheel technology symposium; Scottsdale, AZ, 
USA (19 Oct 1980). 

In most stationary flywheel applications, it is necessary for 
the flywheel system to interface with utility-supplied electrical 
power. The conventional approach to this problem is to generate 
variable frequency and transform this to 60-Hz power through the 
use of solid-state electronics. Historically, this approach has yielded 
acceptable performance, although it does not tend to be economi- 
cally favorable for systems sized at the residential level. Field-mod- 
ulated systems represent an alternative approach to flywheel power 
conversion which had been largely ignored despite significant ad- 
vantages. Such a field-modulated approach requires ac excitation of 
machine fields rather than dc. This ac field excitation allows the 
output power to be converted to 60 Hz through the utilization of 
extremely inexpensive solid-state electronics. Common problems 





with field-modulated systems, which have prevented their exploita- 
tion, are output waveform distortions, high field-power require- 
ments, and a requirement for a fixed load. The Charles Stark 
Draper Laboratory, Inc. (CSDL) has developed a field-modulated 
concept that eliminates these problem areas through the use of two 
separately excited fields oriented in quadrature. CSDL has con- 
structed and laboratory tested a 1-kW heteropolar inductor motor/ 
alternator incorporating these concepts. Test results have been in 
good agreement with theoretical predictions and have generally 
supported the feasibility of the concept. 


6128 (CONF-801022—, pp 363-370) MOSFET based 
power converters for high-speed flywheels. Eisenhaure, D.; 
Stanton, W.; Hockney, R.; Bliamptis, T. (Charles Stark 
Draper Lab., Inc., Cambridge, MA). 1980. 

From Flywheel technology symposium; Scottsdale, AZ, 
USA (19 Oct 1980). 

High-speed energy storage flywheels place severe require- 
ments on the design of solid-state power converters, for a flywheel 
coupled power converter must combine high efficiency over a wide 
range of power and flywheel speed with relatively low production 
costs. Recent developments in high power MOSFET transistors 
have significantly increased the technical and economical viability 
of solid-state power converters for flywheel applications. This 
paper reviews and compares the control requirements for both in- 
duction and permanent magnet machines. The characteristics of 
The Charles Stark Draper Laboratory's baseline drive systems in 
both these areas are given. The general requirements for a Pulse 
Width Modulated (PWM) inverter are outlined together with the 
application advantages of MOSFET devices. The general efficiency 
characteristics of semiconductor alternatives in motor drive applica- 
tions are developed in the context of improved economic perform- 
ance. 


6129 (CONF-801022—, pp 371-379) Flywheel bearing 
design for automotive applications. Bauer, W.H.; Brobeck, 
W.M. (William M. Brobeck and Associates, Berkeley, CA). 
1980. 

From Flywheel technology symposium; Scottsdale, AZ, 
USA (19 Oct 1980). 

Flywheel systems of the capacity required to replace the bat- 
teries of electric cars require bearings with very low friction losses. 
The requirements of these bearings are discussed and quantized for 
a typical case. A magnetic thrust bearing and liquid-film radial 
bearings are proposed to meet these requirements. Calculated di- 
mensions, load capacities and power losses of these bearings are 
given for a particular flywheel system design. 


6130 (CONF-801022—, pp 380-391) Factors affecting 
the control of a magnetically suspended flywheel. Eisenhaure, 
D.; Downer, J.; Hockney, R. (Charles Stark Draper Lab., 
Inc., Cambridge, MA). 1980. 

From Flywheel technology symposium; Scottsdale, AZ, 
USA (19 Oct 1980). 

The identification and solution of several unique control 
problems involved in the design of the feedback compensation of a 
magnetic suspension for use with a stationary energy-storage fly- 
wheel are discussed. Compliance-induced housing resonance, the in- 
herent instability of permanent-magnet suspensions, and magnetical- 
ly induced dynamics are of particular concern to control engineers. 
Without proper control design, the existence of finite, lightly- 
damped housing stiffness can cause oscillations in the independently 
controlled axial and radial suspension systems. Two alternatives for 
the suppression of these oscillations are notch filters in the compen- 
sation networks and mechanical stiffening of the housing. The latter 
technique moves the oscillation frequency to a point far beyond the 
bandwidth of the system. These alternatives were implemented sep- 
arately, and their results were compared. System performance was 
substantially improved through incorporation of either alternative. 
The final configuration uses a combination of these two alterna- 
tives. This configuration allows extremely high bearing stiffness to 
be obtained without introduction undesirable oscillations. 


6131 (CONF-801022—, pp 393-402) Hydraulic accumu- 
lators as energy buffers; thermodynamic modeling and ther- 
mal losses, Otis, D.R. (Univ. of Wisconsin, Madison). 1980. 
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From Flywheel technology symposium; -Scottsdale, AZ, 


USA (19 Oct 1980). 
A review is presented of hydraulic accumulator research re- 


lated to their employment as energy buffers in vehicles. The need 
for abandoning the ideal gas assumption is discussed and appropri- 
ate literature cited for the treatment of the charge gas process and 
for the assessment of thermal losses. 


6132 (CONF-801022—, pp 421-422) Nondestructive 
evaluation of fiber reinforced flywheels. Maxfield, B.W.; 
Boyd, D.M.; Schwaber, A.J.; Kulkarni, S. (Lawrence Liver- 
more National Lab., CA). 1980. 

From Flywheel technology symposium; Scottsdale, AZ, 
USA (19 Oct 1980). 

This report discusses the nondestructive evaluation (NDE) 
problems encountered during the inspection of fiber reinforced plas- 
tics (FRP) plates and fabricated flywheels. The FRP plates were 
evaluated by ultrasonic immersion and radiographic methods in 
order to assess the manufacturing quality (uniformity). These evalu- 
ations help to minimize the use of defective material in the fly- 
wheels fabricated from these plates. Assembled flywheels have been 
evaluated using the same basic methods, with the exception of mea- 
surement constraints, to assess for fabricated related (as opposed to 
material related) anomalies. The type and general usefulness of the 
information that is obtained depends dramatically upon the details 
of the flywheel fabrication. It is clear that if NDE methods are 
going to be used for quality control and performance certification, 
then the ability to perform reliable NDE must be made part of the 
design and fabrication processes. The results of NDE investigations 
on 10 FRP plates and 12 finished rotor assemblies covering five dif- 
ferent flywheel designs are presented. 


6133 (CONF-801022—, pp 435-436) Moire strain anal- 
ysis of composite flywheels. Cuccuru, G.; Picasso, B. (Ca- 
gliari Univ., Italy). 1980. 

From Flywheel technology symposium; Scottsdale, AZ, 


USA (19 Oct 1980). 

This paper deals with the problem of measuring strains or 
rotating composite flywheel models by means of moire technique. 
The model used during the tests was a 500 mm outside diameter 
single rim flywheel connected to the shaft through a polyamide 
disc. The rim material was an epoxy resin glass fiber composite 
with a fiber content of about 65%. The model was designed to 
attain a maximum speed of about 25,000 rpm with a corresponding 
energy density of 50 whrs/kg. Two different experimental proce- 
dures were tried: in the first one moire grids were bonded on the 
rim and inner disc; reference grids were stationary and placed at 
the same radius as the model grids with a gap of about 5 mm. 
Moire fringes were observed in stroboscopic light with a commer- 
cially available stroboscopic unit. The grids had 500 lines/mm and 
permitted the observation of fringes for grid lines disposed in the 
circumferential direction. In fact with the stroboscopic lamp adopt- 
ed the flash duration of about 1.2 uS was not short enough to 
freeze the relative motion between the model and reference grids. 
At a running speed of 9000 rpm at a radius of 200 mm the circum- 
ferential displacement corresponding to a time interval of 1S is 
about 0.2 mm which is definitely too high for a grid whose pitch 
was 0.05 mm. For this reason it was impossibe to obtain moire 
fringes when grid lines were in the radial direction. An alternative 
technique was tried. The reference grid was superimposed on the 
model grid and bonded to the model material only along a circum- 
ferential line. In this way a known strain state of the reference grid 
was added to that of the model giving a moire fringe pattern. An 
initial mismatch was obtained by using moire grids of slightly dif- 
ferent pitch. Comparison of experimental results with analytical 
data permitted an initial evaluation of reliability and applicability of 
the technique. 


6134 (CONF-801022—, pp 437-443) Experimental in- 
vestigation on the vibratory behaviour of filament wound com- 
posite material discs. Cuccuru, G.; Picasso, B.; Priolo, P. 
(Cagliari Univ., Italy). 1980. 

From Flywheel technology symposium; Scottsdale, AZ, 
USA (19 Oct 1980). 

A systematic approach to the static and dynamic non-de- 
structive characterization of filament wound composite material 
was attempted for a class of thin annular discs. Five models of var- 
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ious dimensions were subjected to static loading tests and six to vi- 
brating tests, with the main objective of determining the elastic 
properties. The behaviour of the material, a fiber-glass polyester 
resin composite, did not allow a quantitative interpretation of the 
whole set of data, at least with the experimental techniques adopt- 
ed. Nevertheless, the work could be considered as an initial point 
of discussion in this field. 


6135 (CONF-801022—, pp 445-457) Laminated, com- 
posite flywheel failure analysis. Nimmer, R.P. (General Elec- 
tric Co., Schenectady, NY). 1980. 

From Flywheel technology symposium; Scottsdale, AZ, 
USA (19 Oct 1980). 

Spin test data, nondestructive ultrasound data, and support- 
ing failure analysis are presented in an effort to more completely 
characterize the performance and failure of the laminated S2-glass 
disc used as the core of the General Electric Company's hybrid fly- 
wheel. Based upon previous test results and the assumption that the 
laminated disc would fail as a result of fiber breakage in the indi- 
vidual laminae, an energy density of 53 Wh/kg was expected from 
the new laminated discs. However, burst tests of these laminated 
discs resulted in considerably smaller energy density values ranging 
from 33.0 to 40.5 Wh/kg. Classical laminated plate analysis suggests 
a partial explanation for these lower performance levels since it 
predicts that matrix damage would initiate at relatively low rota- 
tional speeds and spread rapidly over the disc. Furthermore, ultra- 
sonic examination of both graphite and S2-giass, laminated discs 
provides experimental corroboration of this analytical prediction. 
Although no ultrasonic property variations were observed in a 
laminated graphite disc which was accelerated to a rotational speed 
below the speed predicted to cause initial matrix damage, signifi- 
cant differences were observed in a laminated S2-glass wheel which 
exceeded the matrix-damage-speed in a spin test. Acoustic signal at- 
tenuation, wave speed velocities, and noise levels were all measured 
on wheels before and after spin tests. Although both the attenuation 
and wave speed measurements are in agreement with analytical pre- 
dictions, the increased noise level observed in the outside region of 
the disc has not been fully explained. 


6136 Rim for rotary inertial energy storage device and 
method. Knight, C.E. Jr.; Pollard, R.E. (to Dept. of 
Energy). US Patent 4,187,738. 12 Feb 1980. Filed date 10 
May 1978. 6p. 

PAT-APPL-904,676. 

The present invention is directed to to an improved rim or a 
high-performance rotary inertial energy storage device (flywheel). 
The improved rim is fabricated from resin impregnated filamentary 
material which is circumferentially wound in a side-by-side relation- 
ship to form a plurality of discretely and sequentially formed con- 
centric layers of filamentary material that are bound together in a 
resin matrix. The improved rim is provided by prestressing the fila- 
mentary material in each successive layer to a prescribed tension 
loading in accordance with a predetermined schedule during the 
winding thereof and then curing the resin in each layer prior to 
forming the next layer for providing a prestress distribution within 
the rim to effect a self-equilibrating compressive prestress within 
the windings which counterbalances the transverse or radial tensile 
stresses generated during rotation of the rim for inhibiting deleteri- 
ous delamination problems. 


2506 Thermal 


6137 (CONF-801154—1) US Department of Energy 
thermal energy storage program. Martin, J.F. (Oak Ridge 
National Lab., TN (USA)). 1980. Contract W-7405-ENG- 
26. 16p. NTIS, PC A02/MF AOI. 

From International conference on thermal storage in build- 
ings; Toronto, Ontario, Canada (12 Nov 1980). 

The overall DOE program for energy conservation in space 
heating and cooling, in space heating and cooling, in industrial 
waste heat utilization, and in power generation through the use of 
thermal energy storage (TES) and the ORNL activities for building 
heating and cooling uses and industrial uses of TES are discussed. 
It is concluded that the DOE TES program is both comprehensive 
and of significant size and that demonstration projects within the 
program will show a favorable commercialization potential for 
TES. (LCL) 


25 ENERGY STORAGE 
2509 Batteries 


6138 (PNL—3437) Legal and regulatory issues affecting 
the aquifer thermal energy storage concept. Hendrickson, 
P.L. (Battelle Pacific Northwest Labs., Richland, WA 
(USA)). Oct 1980. Contract AC06-76RL01830. 62p. NTIS, 
PC A04/MF AO1 

A number of legal and regulatory issus that potentially car 
affect implementation of the Aquifer Thermal Energy Storage 
(ATES) concept are examined. This concept involves the storage 
of thermal energy in an underground aquifer until a later date when 
it can be effectively utilized. Either heat energy or chill can be 
stored. Potential end uses of the energy include district space heat- 
ing and cooling, industrial process applications, and use in agricul- 
ture or aquaculture. Issues are examined in four categories: regula- 
tory requirements, property rights, potential liability, and issues re- 
lated to heat or chill delivery. 


6139 (SERI/TP—631-838) Direct contact heat transfer 

for thermal storage. Wright, J.D. (Solar Energy Re- 

search Inst., Golden, CO (USA). Nov 1980. Contract 

AC02-77CH00178. 6p. (CONF-801055—7). NTIS, PC A02/ 
AOl. 

From 5. annual thermal storage meeting; McLean, VA, USA 
(10 Oct 1980). 

Direct contact heat exchange offers the potential for in- 
creased efficiency and lower heat transfer costs in a variety of ther- 
mal energy storage sytems. SERI models of direct contact heat 
transfer based on literature information have identified dispersed 
phase drop size, the mechanism of heat transfer within the drop, 
and dispersed phase holdup as the parameters controlling direct 
contact system performance. However, current information is insuf- 
ficient to predict these factors a priori. Therefore, tests have been 
defined and equipment constructed to provide independent determi- 
nation of drop size, heat transfer mechanism, and hold up. In ex- 
periments with heptane dispersed in water, the equation of Kagen 
et. al. was found to most closely predict the drop size. The velocity 
at which drop formation changes from dropwise to jetting was 
overpredicted by all literature correlations. Further experiments are 
needed to conclusively determine whether the salt in a salt hydrate 
melt acts to block internal circulation. In addition, the potential of 
low temperature oil/salt hydrate latent heat storage systems is 
being evaluated in the laboratory. 


2508 Chemical 

REFER ALSO TO CITATION(S) 6185 
2509 Batteries 

REFER ALSO TO CITATION(S) 6231, 6243 


6140 Storage battery plate wrapping machine. Kuroda, 
K.; Murata, K. (to Yuasa Battery Co Ltd (Japan)). US 
Patent 4,216,579. 12 Aug 1980. vp. 

This invention relates to a plate wrapping machine for stor- 
age batteries. It comprises an embosser for embossing a flat micro- 
porous sheet pulled from a supply reel to obtain a storage battery 
separator, a plate projector for separating and projecting plates one 
by one out of a hopper, a separator supplier for supplying the 
above mentioned embossed separator so as to intersect rectangular- 
ly with the projected plate and a separator sealing means for seal- 
ing the side parts of the embossed separator folded into two to 
wrap the plate, and wherein the respective components are opera- 
tively connected with one another in an on-line operation. The 
present invention has an advantage that a storage battery plate can 
be wrapped with an embossed separator quickly at a high efficiency 
by saving labor so that the cost of the product may be reduced. 


6141 Device for charging accumulators. Van B. D. US 
Patent 4,217,533. 12 Aug 1980. vp. 

A device for charging accumulators or batteries provides a 
substantially constant charging current for a first charging interval 
until a voltage level which is less than that of a fully charged accu- 
mulator is reached. At this time, the device continues charging in a 
sequence of subsequent time intervals with charging currents which 





decrease at different rates in each interval until the accumulator is 
fully charged. The duration of each of the subsequent time intervals 
and the rates at which the charging currents decrease may be ad- 
justed to shorten charging time while minimizing gasification of 
water in the accumulator. The device can also be used to maintain 
the accumulator charged at a given float voltage. 


6142 Supply voltage monitoring device for automotive 


battery. Izumi, T. (to Sawafuji Electric Co Ltd (Japan)). US 
Patent 4,217,536. 12 Aug 1980. vp. 

A supply voltage monitoring device for an automotive bat- 
tery comprising an average voltage generation circuit for generat- 
ing the average voltage of the supply voltage of a battery as a 
power source for various equipment on board an automobile, a 
zener diode conducting when the output voltage of the average 
voltage generation circuit exceeds the prescribed value, a first tran- 
sistor connected between the zener diode and the average voltage 
generation circuit, a second transistor controlled by the conducting 
zener diode, a capacitor controlled for charging and discharging by 
the output of the second transistor, third transistors controlled by 
the output voltage of the capacitor, and a light emitting diode con- 
trolled for the light emitting state or the non-emitting state by the 
second transistor or the third transistors, and characterized in that 
the device is constructed to monitor the supply voltage of the bat- 
tery by the light emitting state or the non-emitting state of the light 
emitting diode. 


6143 Vehicle battery polarity indicator. Cole, L. US 
Patent 4,217,534. 12 Aug 1980. Filed date 20 Nov 1978. vp. 

Battery jumper cables provide an effective means to connect 
a charged battery to a discharged battery. However, the electrodes 
of the batteries must be properly connected for charging to occur 
and to avoid damage to the batteries. A battery polarity indicator is 
interposed between a set of battery jumper cables to provide a 
visual/aural indication of relative battery polarity as well as a 
safety circuit to prevent electrical connection where polarities are 
reversed 


6144 Polypropylene separator for use in alkaline storage 
batteries and process for making same. Verzwyvelt, S. A. (to 
Hughes Aircraft Co). US Patent 4,217,404. 12 Aug 1980. 
Filed date 23 Oct 1978. vp. 

Intrinsically nonwettable polypropylene battery separators 
are rendered wettable by treating them with polybenzimidazole. 
Polybenzimidazole (Pbi) treated polypropylene (Pp) separators ex- 
hibited excellent thermal and chemical stabilities, show excellent 
electrolyte retention, and are gas permeable. 


6145 Combination field chopper and battery charger. 
- erwald, R.L.; Crouch, K.E.; Wilson, J.W.A. (to Dept. 
— US Patent Application 065,772. 13 Aug 1979. 


A power transistor used in a chopper circuit to control field 
excitation of a vehicle motor when in a power mode is also used to 
control charging current from an a-c to d-c rectifier to the vehicle 
battery when in a battery charging mode. Two isolating diodes and 
a small high frequency filter inductor are the only elements re- 
quired in the chopper circuit to reconfigure the circuit for power 
or charging modes of operation. 


29 ENERGY PLANNING AND POLICY 
2902 Economics And Sociology 


REFER ALSO TO CITATION(S) 5881, 6148, 6155, 6157, 6206, 6488 


6146 (DOE/EV/01528—T1) Alternative energy facility 
siting policies for urban coastal areas: executive summary of 
findings and policy recommendations. Morell, D.; Singer, G. 
(Princeton Univ., NJ (USA). Center for Environmental 
Studies). Nov 1980. Contract AS03-77EV01528. 29p. NTIS, 
PC A03/MF AO1. 

An analysis was made of siting issues in the coastal zone, one 
of the nation’s most critical natural resource areas and one which is 
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often the target for energy development proposals. The analysis ad- 
dressed the changing perceptions of citizens toward energy devel- 
opment in the coastal zone, emphasizing urban communities where 
access to the waterfront and revitalization of waterfront property 
are of interest to the citizen. The findings of this analysis are based 
on an examination of energy development along New Jersey's 
urban waterfront and along the Texas-Louisiana Gulf Coast, and on 
redevelopment efforts in Seattle, San Francisco, Boston, and else- 
where. The case studies demonstrate the significance of local atti- 
tudes and regional cooperation in the siting process. In highly ur- 
banized areas, air quality has become a predominant concern 
among citizen groups and an influential factor in development of 
alternative energy facility siting strategies, such as consideration of 
inland siting connected by pipeline to a smaller coastal facility. The 
study addresses the economic impact of the permitting process on 
the desirability of energy facility investments, and the possible ef- 
fects of the location selected for the facility on the permitting proc- 
ess and investment economics. The economic analysis demonstrates 
the importance of viewing energy facility investments in a broad 
perspective that includes the positive or negative impacts of various 
alternative siting patterns on the permitting process. Conclusions 
drawn from the studies regarding Federal, state, local, and corpo- 
rate politics; regulatory, permitting, licensing, environmental assess- 
ment, and site selection are summarized. (MCW) 


6147 (SERI/RR—722-341) Relevance of behavioral and 
social models to the study of consumer energy decision 
making and behavior. Burns, B.A. (Solar Energy Research 
Inst., Golden, CO (USA)). Nov 1980. Contract AC02- 
77CH00178. 55p. NTIS, PC A04/MF AO1. 

This report reviews social and behavioral science models 
and techniques for their possible use in understanding and predict- 
ing consumer energy decision making and behaviors. A number of 
models and techniques have been developed that address different 
aspects of the decision process, use different theoretical bases and 
approaches, and have been aimed at different audiences. Three 
major areas of discussion were selected: (1) models of adaptation to 
social change, (2) decision making and choice, and (3) diffusion of 
innovation. Within these three areas, the contributions of psycholo- 
gists, sociologists, economists, marketing researchers, and others 
were reviewed. Five primary components of the models were iden- 
tified and compared. The components are: (1) situational character- 
istics, (2) product characteristics, (3) individual characteristics, (4) 
social influences, and (5) the interaction or decision rules. The ex- 
plicit use of behavioral and social science models in energy deci- 
sion-making and behavior studies has been limited. Examples are 
given of a small number of energy studies which applied and tested 
existing models in studying the adoption of energy conservation be- 
haviors and technologies, and solar technology. 


2903 Environment, Health, And Safety 


6148 Report of investigation of electric power transmis- 
sion and agriculture compatibility in the MAPP region. Gus- 
tafson, R.J.; Eidman, V.R.; Morey, R.V.; Meyer, M.P. St. 
Paul, MN; University of Minnesota (1978). 293p. 

Over the past few years conflicts have arisen over the rout- 
ing of electrical transmission lines, in particular through agricultural 
lands. Since the geographical area of the electric utilities compris- 
ing the Mid-Continent Area Power Pool (MAPP) correspond with 
some of the most productive agricultural land in the US, the poten- 
tial for conflict is great in the MAPP Region. A wide variation in 
land forms and agriculture exist across the MAPP Region, thereby 
creating a broad spectrum of possible interactions. It is for these 
reasons that a quantification of the physical impacts of electrical 
transmission lines on agricultural operations is attempted in this 
study. The MAPP Region is used as the primary area of study for 
much of the analysis. The objectives of this study include: gather 
and assemble available data on present and projected agricultural 
land use in the MAPP Region; attempt to quantify the degree of 
interaction of power transmission lines on various types of agricul- 
tural operations found in the MAPP Region; correlate power need 
projections with land use to project high-impact areas; and make 
recommendations for further studies necessary to resolve types of 
interactive problems identified and for development of mechanisms 
to identify future conflicts between power needs and agricultural 
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production. It is concluded from this study that the presence of 
transmission lines should not prohibit the use of R-O-W’s for agri- 
cultural purposes, and that clear guidelines need to be established as 
to the amount of clearance required between machinery and the 
lines. 


2904 Natural Resources 


REFER ALSO TO CITATION(S) 6034 


6149 (CONF-800137—) Ground water and energy. (Har- 
bridge House, Inc., Washington, DC (USA)). Nov 1980. 
Contract W-7405-ENG-36. 213p. NTIS, PC Al10/MF AOl1. 

From USDOE national workshop on ground water and 
energy; Albuquerque, NM, USA (29 Jan 1980). 

This national workshop on ground water and energy was 
conceived by the US Department of Energy's Office of Environ- 
mental Assessments. Generally, OEA needed to know what data 
are available on ground water, what information is still needed, and 
how DOE can best utilize what has already been learned. The 
workshop focussed on three areas: (1) ground water supply; (2) 
conflicts and barriers to ground water use; and (3) alternatives or 
solutions to the various issues relating to ground water. (ACR) 


2906 Nuclear Energy 

REFER ALSO TO CITATION(S) 5795, 5811 
2907 Transport And Storage 

REFER ALSO TO CITATION(S) 5724, 6137, 6138 


6150 (DOE/TIC—11362) National energy transporta- 
tion study. (Department of Energy, Washington, DC 
(USA). Assistant Secretary for Resource Applications; De- 
partment of Transportation, Washington, DC (USA)). Jul 
1980. 304p. NTIS, PC A14/MF AOl1. 

A study of the capability of the transportation system to 
move the projected mix of energy supplies to market in 1985 and 
beyond is presented. The energy commodities whose transportation 
needs were examined encompass coal of various grades, including 
metallurgical coal; crude oil and refined petroleum products; natu- 
ral gas and liquefied natural gas (LNG); liquefied petroleum gas 
(LPG); and nuclear fuel cycle materials, primarily waste and spent 
fuel. The modes of transportation include rail, highway, waterway, 
and pipeline. Part A presents a historical overview of energy trans- 
portat‘on up to the 1970s - a turbulent decade that drastically al- 
tered the nation’s energy use pattern. Part B outlines the forecasts 
of energy supply and demand in the coming decades used in the 
study and the analysis of transportation capacity requirements for 
their efficient movement. Part C examines the capability of the var- 
ious transportation modes to respond to the changes that the capac- 
ity analysis indicates will be needed to meet the goals of the second 
National Energy Plan. Appendixes A, B, and C contain summaries 
of input from the public. Details of the analytic methodology are 
contained in appendixes D through G. Appendix H contains a glos- 
sary of technical terms used in the study and a metric conversion 
guide. 


2910 Conservation 
REFER ALSO TO CITATION(S) 6189, 6199, 6216, 6222 
2920 Supply, Demand, And Forecasting 


REFER ALSO TO CITATION(S) 5724, 5725, 6156, 6206 


6151 (DOE/EV/10180—2) Water supply and demand in 
an energy supply model. Abbey, D.; Loose, V. (Los Alamos 
Scientific Lab., NM (USA)). Dec 1980. Contract AC04- 
80EV 10180. 61p. NTIS, PC A04/MF AO1. 

This report describes a tool for water and energy-related 
policy analysis, the development of a water supply and demand 
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sector in a linear programming model of energy supply in the 
United States. The model allows adjustments in the input mix and 
plant siting in response to water scarcity. Thus, on the demand side 
energy conversion facilities can substitute more costly dry cooling 
systems for conventional evaporative systems. On the supply side 
groundwater and water purchased from irrigators are available as 
more costly alternatives to unappropriated surface water. Water 
supply data is developed for 30 regions in 10 Western states. Pre- 
liminary results for a 1990 energy demand scenario suggest that, at 
this level of spatial analysis, water availability plays a minor role in 
plant siting. Future policy applications of the modeling system are 
discussed including the evaluation of alternative patterns of synthet- 
ic fuels development. 


6152 (NE—1980-2) Future fuel market in Sweden. 
Ljung, H.; Ryytty, Cc. 


Ener; 
200p. 
AOl. 


(Naemnden foer 
iproduktionsforskning, Stockholm (Sweden)). 1980. 
fin Swedish). NTIS (US Sales Only), PC A09/MF 


The conditions for the future fuel supply in Sweden are 
studied. A free market supply of coal, peat, forest biomass, and 
other fuels is supposed. Possible production areas have been evalu- 
ated. In general, use of synthetic fuels can not economically com- 
pete with direct combustion of the solid fuels, with the exception of 
methanol produced from peat, which can become an interesting al- 
ternative in the near future. The study discusses fuel substitutions, 
maximum and probable levels of domestic production of fuels. 
Market shares for peat, coal, energy forestry, logging wastes and 
straw are discussed under varying economic conditions. It is con- 
cluded, that domestic fuels can make a contribution of 6.5 to 10 
Mton by the year 2000, and that coal can replace at least 2 Mton of 
oil. 


2930 Policy, Legislation, And Regulation 


6153 (CONF-7904102—, pp 10p, Paper 1) National 
Energy Act - coal combustion aspects. Biondo, S.J. (Depart- 
ment of Energy, Washington, DC). 1979. 

From Industrial coal utilization conference; Pittsburgh, PA, 
USA (3 Apr 1979). 

The National Energy Act is massive and complex. It is com- 
posed of five bills which provide for incentives and regulations 
aimed at governing the Nation’s dependence upon imported oil. To 
meet the challenge of dwindling oil supplies the NEA calls for the 
increased production and utilization of abundant domestic fuels 
such as coal. It encourages industries to convert to coal through 
provisions of the Power Plant and Industrial Fuel Use Act and the 
Energy Tax Act. Additionally, provisions of the Public Utility Reg- 
ulatory Policies Act for funding of coal research laboratories and 
the authorization of appropriations for the development and com- 
mericalization of new technologies are expected to expand industri- 
al coal utilization. The Power Plant and Industrial Fuel Use Act 
requires the use of coal or other non-petroleum fuels for large, new 
industrial boilers. Exemptions may be granted by the Department 
of Energy where conversion to coal would be uneconomical, tech- 
nically impractical, or in violation of environmental standards. The 
Energy Tax Act (ETA) provides incentives for the use of coal in 
industrial boilers by allowing a special investment tax credit for the 
use of coal, in addition to the normal ITC. Certain other features 
including special exemptions, of the act are mentioned briefly. 


(LTN) 


6154 (CONF-7904102—, pp 13p, Paper 2) Overview of 
the Powerplant and Industria! Fuel Use Act of 1978. Buck- 
ley, C.L. 1979. 

From Industrial coal utilization conference; Pittsburgh, PA, 
USA (3 Apr 1979). 

The Fuel Use Act provides for: (1) prohibitions against the 
use of oil or natural gas in new electric utility generation facilities 
and in new industrial boilers with a fuel heat input rate of 100 mil- 
lion Btu's per hour or greater, unless exemptions are granted by the 
Departmet of Energy; (2) prohibitions against the increased use of 
natural gas by existing utility powerplants and a ban on natural gas 
by existing powerplants after 1990; (3) authority for DOE to re- 
quire existing alternate fuel capable facilities, individually or by cat- 
egories, to use alternate fuels and to require non-coal capable units 
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to use mixtures of oil or gas and alternate fuels; and (4) supplemen- 
tal authority to prohibit the use of natural gas in small boilers for 
space heating and in decorative outdoor lighting and to allocate 
coal in emergencies. Present technology does not enable us to shift 
most home, transportation and commerical uses of energy from oil 
and natural gas. Hence, the near term potential for replacing oil 
and natural gas with coal and other alternate fuels is restricted 
largely to the manufacturing and utility sectors of the economy. 
Requirements for temporary or permanent exemption to the act are 
considered. 


6155 (NCEI—0022) Polarization and compromise in 
energy policy. Back, K.W. (Duke Univ., Durham, NC 
(USA). Dept. of Sociology). 12 Nov 1980. 35p. NTIS, PC 
A03/MF AOl1. 

The study is concerned with the behavior of special-interest 
groups on energy, especially the tendency toward polarization and 
compromise. The importance of these two aspects is mostly self-ex- 
planatory, but additional importance was given by two additional 
hypotheses which show the advantages of both directions: (a) po- 
larization leads to assumed qualitative differences and immediate 
conflict, while compromise leads to responsible dialogue and inter- 
action of the large group; and (b) compromise leads to mobility of 
action in conformity with one’s own beliefs, while polarization 
makes effective action possible. Thus, polarization leads to planned 
action, but frequently to serious conflict; compromise to general- 
ized and ineffective good will. This study attempts to find measure- 
ment techniques that distinguish subjective and objective attitudes 
and their relationships. This first step in the study of polarization is 
the main aim of the study. A secondary aim is to proceed further 
and assess the meaning of the subjective assessment of attitude for 
taking adversary or compromise positions. The method is de- 
scribed. 


6156 New England Energy Congress: a blueprint for 
energy action. Final report. Somerville, MA; New England 
Energy Congress (1979). 496p. 

New England is overwhelmingly dependent on oil (about 
80% of its energy requirements), and energy costs are about 26% 
higher in New England than the national average. The New Eng- 
land Energy Congress is sponsored by the New England Congres- 
sional Caucus and Tufts University. The Caucus is a bi-partisan or- 
ganization composed of all 25 members of the US House of Repre- 
sentatives from the six New England states. The Congress is funded 
by grants from the Economic Development Administration, US 
Department of Commerce and the Office of the Environment, US 
Department of Energy. The Congress represents an initial attempt 
to formulate a realistic, comprehensive, regional energy policy 
This effort will hopefully be the first step of many to demonstrate a 
commitment to working to solve New England's energy problems. 
While federal support and dollars are sought to provide the initial 
leverage to move towards increasing self-sufficiency, the region 
must continue to work together, educate its people, and respond to 
emerging energy problems. The recommendations of the Congress 
are directed to all levels of regional decision-making - Federal, 
state, and local. The hope is that the work done here will assist all 
concerned. New England cannot afford to relax in its determination 
to forge an effective energy policy for itself. 


2940 Fossil Fuels 


REFER ALSO TO CITATION(S) 5695, 5713, 5724, 5725, 5726, 5731, 5736, 
5861, 6153, 6484, 6484 


6157 (DOE/EIA/10617—T2) Capital requirements for 
the transportation of energy materials: 1979 arc estimates. 
(TERA, Inc., Falls Church, VA (USA)). 29 Aug 1980. Con- 
tract ACO1-80EI10617. 147p. NTIS, PC A07/MF AOl1. 
Summaries of transportation investment requirements 
through 1990 are given for the low, medium and high scenarios. 
Total investment requirements for the three modes and the three 
energy commodities can accumulate to a $46.3 to $47.0 billion 
range depending on the scenario. The high price of oil, following 
the evidence of the last year, is projected to hold demand for oil 
below the recent past. Despite the overall decrease in traffic some 
investment in crude oil and LPG pipelines is necessary to reach 
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new sources of supply. Although natural gas production and con- 
sumption is projected to decline through 1990, new investments in 
carrying capacity also are required due to locational shifts in 
supply. The Alaska Natural Gas Transportation System is the domi- 
nant investment for energy transportation in the next ten years. 
This year’s report focuses attention on waterborne coal transporta- 
tion to the northeast states in keeping with a return to significant 
coal consumption projected for this area. A resumption of such 
shipments will require a completely new fleet. The investment esti- 
mates given in this report identify capital required to transport pro- 
jected energy supplies to market. The requirement is strategic in 
the sense that other reasonable alternatives do not exist or that a 
shared load of new growth can be expected. Not analyzed or fore- 
casted are investments in transportation facilities made in response 
to local conditions. The total investment figures, therefore, repre- 
sent a minimum necessary capital improvement to respond to 
changes in interregional supply conditions. 


6158 (DOE/PE/70143—02(Vol.1)) FOSSIL2_ energy 
policy model documentation: generic structures of the 
FOSSIL2 model. (Energy and Environmental Analysis, Inc., 
Arlington, VA (USA); Department of Energy, Washington, 
DC (USA). Office of Analytical Services). Oct 1980. Con- 
tract ACO1-79PE70143. 69p. NTIS, PC A04/MF AOl1. 

This report discusses the structure, derivations, assumptions, 
and mathematical formulation of the FOSSIL2 model. Each major 
facet of the model - supply/demand interactions, industry financing, 
and production - has been designed to parallel closely the actual 
cause/effect relationships determining the behavior of the United 
States energy system. The data base for the FOSSIL2 program is 
large. When possible, all data were obtained from sources well 
known to experts in the energy field. Cost and resource estimates 
are based on DOE data whenever possible. This report presents the 
FOSSIL2 model at several levels. In Volume I, an overview of the 
basic structures, assumptions, and behavior of the FOSSIL2 model 
is presented so that the reader can understand the results of various 
policy tests. The discussion covers the three major building blocks, 
or generic structures, used to construct the model: supply/demand 
balance; finance and capital formation; and energy production. 
These structures reflect the components and interactions of the 
major processes within each energy industry that directly affect the 
dynamics of fuel supply, demand, and price within the energy 
system as a whole. 


6159 Stability of the demand for refined petroleum prod- 
ucts in the United States. Uri, N.D. Energy Systems and 
Policy (U.S.); 4: No. 3, 197-216(1980). 

This paper investigates the hypothesis that the demands for 
various refined petroleum products have remained stable. The 
methodological novelty rests on the application of a test for the 
structural stability of an estimated relationship developed by 
Brown, Durbin, and Evans. The results of this application suggest 
that the demands for all products have been stable over the period 
1968 through 1978, with the exception of the demand for petro- 
chemical feedstocks and the demand for other refined petroleum 
products. The significance of this result in a forecasting setting is 
that it is justifiable to use the stable relationships, but it is unaccep- 
table to rely on those exhibiting a structural shift. 15 references, 8 
figures, 1 table. 


6160 Report of the conference on synthetic fuels. Wash- 
ington, DC; National Academy of Sciences (1979). 60p. 
(CONF-7910201—(Summ.)). National Research Council, 
Washington, DC. 

From Conference on synthetic fuels; Washington, DC, USA 
(3 Oct 1979). 

The Steering Committee for the Conference has extracted 
the following issues and findings from the discussions of the respec- 
tive Forums: Achieving a national capacity to produce synthetic 
fuels from coal and oil shale of 0.5 million barrels per day will re- 
quire at least six to eight years after the program is begun; achiev- 
ing a production capacity of 1.75 million barrels per day of synthet- 
ic fuels by 1990 is possible, but by no means assured; the near-term 
production goals of the Administration's program are likely to be 
met only if currently available, proven technologies for which risks 
are lowest are employed; the availability of manpower and the lo- 
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gistical support system may constrain the nation’s ability to achieve 
the proposed production goals; the policies of the Energy Security 
Corporation need to address not only short-term production goals 
but also the longer-term needs of a synthetic fuels industry; there 
are environmental impacts associated with the production and use 
of synthetic fuels which must be dealt with in the program; it ap- 
pears as if technical solutions are or will be available, but uncertain- 
ties exist because of the sparseness of data on the effects of the pro- 
duction and use of synthetic fuels; potential social impacts of inten- 
sive development for synthetic fuels in areas that are currently rela- 
tively undeveloped must be recognized; and a national synthetic 
fuels program must be supported with research, development, and 
evaluation that both are integrated into the construction and oper- 
ation of facilities and separately explore advanced techniques and 
new ideas. There will inevitably be scientific, technical, and eco- 
nomic challenges to overcome in establishing a substantial synthetic 
fuels industry; the most difficult challenge of all, however, will 
probably be balancing competing social goals in the framework of 
our legal and institutional system. 


2960 Electric Power 
REFER ALSO TO CITATION(S) 5882, 6019, 6041, 6043, 6044, 6045, 6148 


6161 (DOE/ET/29305—T2) Model for the ready defini- 
tion and approximate comparison of alternative high voltage 
transmission systems. Phases II and III. Application to elec- 
tric systems within the contiguous United States. (Common- 
wealth Associates, Inc., Jackson, MI (USA)). Aug 1979. 
Contract AC05-78ET29305. 32p. NTIS, PC A03/MF AOl1. 

Research on power delivery alternatives is reported. The 
first phase of this work was to develop a model of overhead trans- 
mission systems in the range of 362 to 1200 kV ac, and +-400 to 
+-800 kV dc. Such systems included transmission from generation 
to load and inter-connection of two large integrated systems, with 
and without the existence of an underlying lower voltage network 
in either case. This phase has been completed. The second and 
third phases involved application of the model to electric systems 
within selected regions of the US, and the entire US, respectively, 
dealing with real situations and including projected expansion to 
year 1987. The potential benefits and costs of using higher than ex- 
isting transmission voltages were to be evaluated on this basis. Ad- 
ditionally, the most advantageous new voltage was to be deter- 
mined taking into account direct and indirect benefits and costs. 
The results of the second and third phases are presented. 


6162 Electricity tommorrow: 1980 preliminary report. 
Sacramento, CA; California Energy Commission (1980). 
364p. (NP—25176). 

This report addresses the critical issues for California’s elec- 
tricity future, i.e.; how much electricity will be needed; what plans 
the utilities have for meeting these needs; the economic, environ- 
mental, and energy system implications of these plans; what alterna- 
tives are available to the state in the form of additional conserva- 
tion and demand reducing measures or alternative forms of supply; 
and what actions must be taken by government, industry, and indi- 
vidual citizens to bring to reality an alectricity future that properly 
balances all these considerations. This report synthesizes an exten- 
sive hearing record and numerous analyses of these issues. 


6163 California Energy Commission: revised draft power 
plant siting regulations. Sacramento, CA; California Energy 
Commission (1979). 153p. (NP—25195). 

Proposed regulations are presented for the siting of non-geo- 
thermal power plants and of transmission lines and facilities in Cali- 
fornia. Information is included on procedures for making applica- 
tions for site certification, for reviewing applications, and informa- 
tion requirements for Notice of Intent and for impact statements. 
(LCL) 
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6164 (DOE/AF/10001—T2) Office of Alcohol Fuels 
Program plan, FY 1981. (Computer Sciences Corp., Wash- 
ington, DC (USA)). Oct 1980. Contract AC01-79CR 10001. 
119p. NTIS, PC A06/MF AO1. 

The goal of the Office of Alcohol Fuels is to promote the 
production, distribution, and use of alcohol fuels. The program ob- 
jectives are defined and the strategy for implementation is de- 
scribed. An organizational model of the operation is included. The 
roles of the 3 program offices and various field offices are de- 
scribed. (DMC) 


6165 Economics of optimal geothermal resource extrac- 
tion for electric power. Blair, P. (Univ. of Pennsylvania, 
Philadelphia); Cassel, T.A.V.; Edelstein, R.H.; Paik, I. Con- 
tract ET-78-S-02-4713. Energy Systems and Policy (U.S.); 4: 
No. 3, 157-173(1980). 

A theoretical framework is presented for estimating optimal 
rates of extraction of geothermal resources from a hydrothermal 
reservoir for the production of electricity. The formulation inte- 
grates the technological characteristics of hydrothermal-reservoir 
management and electric-power generation into an optimal eco- 
nomic investment-production model. Of particular interest is the in- 
corporation of time-dependent resource-decline phenomena into the 
model. Assuming an objective of maximizing net present value, the 
solution provides optimal rates over time of electric-power produc- 
tion, of capital investment in well-field equipment, and of hydro- 
thermal resource extraction. 7 references, 4 figures. 
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6166 (DOE/ET/15422—5) Advanced theoretical meth- 
ods for improving the performance of thermionic converters. 
Final report, February 13, 1979-August 12, 1980. (ENCOTH 
rp., Princeton, NJ (USA)). 1980. Contract AC02- 
79ET15422. 500p. NTIS, PC A21/MF A0O1. 
Separate abstracts were prepared for the 17 papers included. 
(WHK) 


6167 (DOE/ET/15422—5, pp 22p, Paper 1) Electron 
temperature profiles in the thermionic converter. TM79-0001. 
Smith, T.M. 1980. 

In Advanced theoretical methods for improving the per- 
formance of thermionic converters. Final report, February 13, 
1979-August 12, 1980. 

A steady state energy balance equation for electrons is 
solved numerically for electron temperature profiles in a one di- 
mensional, partially ionized, two temperature cesium plasma in 
thermionic converter conditions. The mathematical model is de- 
scribed and a computer program is presented, and results of sample 
computations using a theoretically calculated electron-neutral 
cesium atom cross section are presented. 


6168 (DOE/ET/15422—5, pp 15p, Paper 2) Electron 
cross-section. TM 


mobility for piecewise linear ion, 2. Hern- 
quist, L.E. 1980. 

In Advanced theoretical methods for improving the per- 
formance of thermionic converters. Final report, February 13, 
1979-August 12, 1980. 

Approximating the electron - atom elastic collision cross sec- 
tion as a piecewise linear function of electron speed, one is able to 
express analytically the electron mobility as a function of density, 
temperature and cross section. Results are given for a two term ex- 
pansion in Sonine polynomials of the speed dependent functions of 
the classical expansion of the electron velocity distribution function. 
The method is particularly appropriate for determining the sensitiv- 
ity of mobility to cross section and the variation of mobility with 
atomic species. 
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6169 (DOE/ET/15422—5, pp 52p, Paper 3) Collisional 
energy transfer rate between two species. TM79-0003. Ni- 
chols, R.A. Jr.; Hernquist, L.E.; Smith, T.M.; Stoenescu, 
M.L. 1980. 

In Advanced theoretical methods for improving the per- 
formance of thermionic converters. Final report, February 13, 
1979-August 12, 1980. 

A numerical formalism is developed for evaluating the colli- 
sional energy transfer rate between a general nonequilibrium species 
and a maxwellian species. Two methods are described, one consists 
of a standard formulation based on a direct integration of the aver- 
age energy transfer between one particle and a species during one 
collision; the second method consists of a matrix summation over 
particle flux rate in the velocity space. The methods are equivalent 
as far as physical results. Evaluations are presented for electrons 
colliding elastically with cesium or hydrogen atoms for maxwellian 
distributions of the heavy species. Integrations over an arbitrary 
electron distribution chosen to be maxwellian are performed in 
order to compare the results with the temperature dependence of 
the energy transfer rate between two maxwellian species, evaluated 
independently. 


6170 (DOE/ET/15422—5, pp me 4) Collision 
matrix evaluation and convergence. 79-0004, Nichols, 
R.A.; Smith, T.M.; Stoenescu, M.L. 1980. 

In Advanced theoretical methods for improving the per- 
formance of thermionic converters. Final report, February 13, 
1979-August 12, 1980. 

e collision (K) matrix is used in the numerical computa- 
tion of the collision term in the Boltzmann equation solution of the 
interelectrode space of a thermionic converter. The COLMAT pro- 
gram is one program used to compute a K matrix. Computational 
aspects of K matrix production using the COLMAT program are 
discussed. Included are: (1) convergence considerations, (2) evalua- 
tion of K matrix applicability, and (3) plots of an actual K matrix. 


6171 (DOE/ET/15422—5, pp 40p, Paper 5) Steady 
state Boltzmann equation solution by numerical relaxation. 
TM 79-0005. Smith, T.M. 1980. 

In Advanced theoretical methods for improving the per- 
formance of thermionic converters. Final report, February 13, 
1979-August 12, 1980. 

A procedure for the numerical solution of the steady state 
Boltzmann equation in one configuration space and two velocity 
space dimensions is described. The diffusive character of the 
Fokker Planck collision terms is utilized to construct a numerical 
relaxation scheme. The mathematical problem and numerical algo- 
rithm are discussed, and the present state of computational develop- 
ment is indicated. Details of existing computer code and results of 
computations are presented. 


6172 (DOE/ET/15422—5, pp 25p, Paper 6) Simplified 
steady state Boltzmann equation solution by numerical time 
evolution. TM79-0007. Smith, T.M. 1980. 

In Advanced theoretical methods for improving the per- 
formance of thermionic converters. Final report, February 13, 
1979-August 12, 1980. 

The present effort represents a Boltzmann equation solution 
of the Thermionic Converter interelectrode space which describes 
all (collisions with ions and neutrals, reflection on electrodes, accel- 
eration in electric fields) but ionization-recombination phenomena, 
by introducing some simplifications in the evaluation of collisional 
terms in order to reduce the computational level. The resulting 
computer code constitutes a flexible tool which makes possible a 
semi-quantitative analysis of the sensitivity of the volt-ampere char- 
acteristic to the phenomena being described. 


6173 (DOE/ET/15422—5, pp 79p, Paper 7) Codes to 
Boltzmann 


generate collision matrices in the equation, 
COLMAT, COLMEX, and COLNEX. TM79-0008. Hern- 
quist, L.E. 1980. 

In Advanced theoretical methods for improving the per- 
formance of thermionic converters. Final report, February 13, 
1979-August 12, 1980. 

The collision (K) matrix is used in the numerical computa- 
tion of the collision term in the Boltzmann equation solution of the 
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interelectrode space of a thermionic converter. The COLMA, 
COLMEX, and COLNEX codes to compute a K matrix are given. 
Code listings are given, and sample runs are included. (WHK) 


6174 (DOE/ET/15422—5, pp 4lp, Paper 8) Two-di- 
a electron temperature profiles. TM79-0009, Smith, 
D.E. 1980. 

In Advanced theoretical methods for improving the per- 
formance of thermionic converters. Final report, February 13, 
1979-August 12, 1980. 

electron temperature profile solution described by 
Timothy M. Smith is generalized to two dimensions. The equations 
are written in cartesian coordinates used to solve structured elec- 
trode problems. An alternate two-dimensional cylindrical geometry 
solution is trivially similar. The latter would be used to study de- 
parture from one-dimensional symmetry due to finite size electrodes 
and radial flows. The numerical method is described. The present 
work represents a partial solution of a complete two-dimensional 
transport, the purpose of which is the convergence of the proposed 
numerical approach. 


6175 (DOE/ET/15422—5, pp 39p, Paper 9) Velocity 
two-dimensional solution of Boltzmann equation using time 
evolution ( development). TM79-0010. Heinicke, 
P.E.; Nichols, R.A. Jr. 1980. 

In Advanced theoretical methods for improving the per- 
formance of thermionic converters. Final report, February 13, 
1979-August 12, 1980. 

A numerical solution to a Boltzmann equation describing the 
electron distribution function in the interelectrode space of a ther- 
mionic converter is described. The equation is formulated in two 
velocity dimensions (v and @) and one spatial dimension (z). An 
electric field and output voltage is assumed. Outputs include the 
steady state electron distribution function, temperature profiles, and 
current. The solution method is time evolution of the electron dis- 
tribution function from guessed initial conditions to a converged 
steady state equilibrium solution. The computer program 
TWODIM which implements the solution is coded and past initial 
debugging stages. Runs are currently in progress to check the phys- 
ical significance of all intermediate computations. Convergent runs 
are planned pending rigorous verification of the program. 


6176 (DOE/ET/15422—5S, pp 29p, Paper 10) Improved 
version of simplified steady state Boltzmann equation solu- 
tion. TM79-0011. Smith, T.M. 1980. 

In Advanced theoretical methods for improving the per- 
formance of thermionic converters. Final report, February 13, 
oe 12, 1980. 

strictly one - dimensional model with simplified colli- 
sion terms has been upgraded, and a scheme has been devised to 
bring this model to a level of predictive capacity at which results 
can be compared with those of existing near-equilibrium transport 
equation models of the converter. Effects of a collisionless sheath 
with negligible thickness but finite electrostatic potential difference 
have been incorporated into the boundary conditions. Emissions 
from electrodes is retarded or accelerated (depending upon the sign 
of the potential difference), and charged particles impinging on an 
electrode are reflected if the sheath potential presents an energeti- 
cally impenetrable barrier. Ionization and recombination is now 
represented in the calculations. A simple term has been added to 
the Boltzmann equation which reduces to customary expressions 
for particle and energy sources after appropriate integrations. A 
new version of the code is being developed for the ion species by 
modifying the original electron species code with the above men- 
tioned improvements. Presently the ion code is being exercised to 
study its properties. An iterative scheme for finding sheath and 
plasma potentials and electron and ion steady state distribution 
functions in a self - consistent calculation has been formulated. 
Values of the potential are adjusted, and electron and ion steady 
State distribution functions are recomputed (as the electric field 
changes) until charge neutrality is attained. Preliminary tests of this 
procedure have demonstrated its feasibility. 


6177 (DOE/ET/15422—5, pp 17p, Paper 11) Simpli- 
fied steady state Boltzmann equation solution: algorithm 
modification. TM79-0012, Smith, T.M. 1980. 





831 / ERA VOL. 6, NO. 5 


In Advanced theoretical methods for improving the per- 
formance of thermionic converters. Final report, February 13, 
1979-August 12, 1980. 

numerical algorithm and computer program for solution 
of a Boltzmann equation describing the electron distribution func- 
tion in the interelectrode space of a thermionic converter have been 
modified so as to produce steady state solutions of the simplified 
Boltzmann equation at greatly reduced cost. These modifications 
are described. (WHK) 


6178 (DOE/ET/15422—5, PP ae 39p, Paper 12) Paramet- 
ric study of electron transport in the thermionic converter. 
— Stoenescu, M.L.; Smith, T.M.; Nichols, R.A. 
In Advanced theoretical methods for improving the per- 
formance of thermionic converters. Final report, February 13, 
1979-August 12, 1980. 
¢ one-dimensional Boltzmann equation for electrons with 
approximate model collision terms is solved using the computer 
code ONEFASTP. It provides a parametric study of the depend- 
ence of electron density, current density, temperature, and one-di- 
mensional distribution function upon physically relevant inputs. The 
conditions established for the calculations are those of a thermionic 
converter. The use of detailed kinetic modelling in thermionic con- 
verter analysis is novel, and should provide more accurate informa- 
tion than the conventional near-equilibrium fluid models usually 
employed. The physical phenomena described by the calculations 
are as follows. Two finite, parallel, planar electrodes emit electrons 
thermionically into a cesium plasma residing between them. The 
velocity distribution of emitted electrons is half-Maxwellian. A 
sheath region with zero thickness but finite electrostatic potential 
difference exists between each electrode and the plasma, and the 
electrons are subject to electric fields and collisions among them- 
selves, and between themselves and cesium ions and neutral atoms. 
Electrons are reflected classically from sheath potential barriers, 
and quantum-mechanically from electrode surfaces. The sheaths are 
collisionless, and electrons are created and destroyed in the plasma 
by ionization and recombination energetics. Results are presented. 


6179 (DOE/ET/15422—5, pp 16p, Paper 13) Collision 
integral evaluation. TM80-0014. Stoenescu, M.L. 1980. 

In Advanced theoretical methods for improving the per- 
formance of thermionic converters. Final report, February 13, 
1979-August 12, 1980. 

Collision matrices have been evaluated for all types of short 
and long range collisions. Samples of the electron-ion and electron- 
electron (Coulomb) collision matrix are illustrated. All matrices 
scale like the product of the densities of the colliding species and 
are functions of the heavy species temperature. A set of graphs pre- 
sents the effect of each type of collision on a given distribution 
function. A capability was built in a computer code for monitoring 
the degree of accuracy of any collision matrix function of the appli- 
cation considered. 


6180 (DOE/ET/15422—5, pp 6p, Paper 14) Boundary 
conditions in Boltzmann and transport equations. TM80-0015. 
Stoenescu, M.L. 1980. 

In Advanced theoretical methods for improving the per- 
formance of thermionic converters. Final report, February 13, 
1979-August 12, 1980. 

A description is presented of three numerical methods for 
solution to the Boltzmann equation including a solution to the 
boundary conditions. Two of them have been used extensively and 
prove to be numerically stable. 


6181 (DOE/ET/15422—5, pp 4p, Paper 15) Parameter 
study of the thermionic converter, problem formulation. 
TM80-0017. Stoenescu, M.L. 1980. 

In Advanced theoretical methods for improving the per- 
formance of thermionic converters. Final report, February 13, 


1979-August 12, 1980. so 
parameters which govern the thermionic converter be- 


havior are listed (surface parameters, plasma parameters, and geom- 
etry parameters), and a symbolic equation for the variational sensi- 
tivity of the converter soluton is given. The final converter per- 
formance is determined by this symbolic equation applied to elec- 
trons and ions and by a relation expressing the sensitivity of the 
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electric field towards particle density. Optimization of the convert- 
er performance can thus be accomplished by acting on surface 
properties and by selecting the appropriate boundary temperature 
and gas pressure. (WHK) 


6182 (DOE/ET/15422—5, pp 5p, He lg Pw 
- a matrix convergence testing. 80-0018. OMeicee 

In Advanced theoretical methods for improving the per- 
formance of thermionic converters. Final report, February 13, 
1979-August 12, 1980. 

A small and fast computer program CONVGI1 has been 
written to measure convergence of the K matrix computed by pro- 
gram COLMAT. The algorithm and output are described and 
sample calculations given. 


3005 Fuel Cells 


REFER ALSO TO CITATION(S) 6017 


6183 (DOE/ET/13323—2) Distillate fuel-oil processing 
for phosphoric acid fuel-cell power plants. Ushiba, K.K. (Ca- 
talytica Associates, Inc., Santa Clara, CA (USA)). Feb 1980. 
Contract AC03-77ET 13323. 141p. NTIS, PC A07/MF AO1. 

The current efforts to develop distillate oil-steam reforming 
processes are reviewed, and the applicability of these processes for 
integration with the fuel cell are discussed. The development ef- 
forts can be grouped into the following processing approaches: 
high-temperature steam reforming (HTSR); autothermal reforming 
(ATR); autothermal gasification (AG); and ultra desulfurization fol- 
lowed by steam reforming. Sulfur in the feed is a key problem in 
the process development. A majority of the developers consider 
sulfur as an unavoidable contaminant of distillate fuel and are 
aiming to cope with it by making the process sulfur-tolerant. In the 
HTSR development, the calcium aluminate catalyst developed by 
Toyo Engineering represents the state of the art. United Technol- 
ogy (UTC), Engelhard, and Jet Propulsion Laboratory (JPL) are 
also involved in the HTSR research. The ATR of distillate fuel is 
investigated by UTC and JPL. The autothermal gasification (AG) 
of distillate fuel is being investigated by Engelhard and Siemens 
AG. As in the ATR, the fuel is catalytically gasified utilizing the 
heat generated by in situ partial combustion of feed, however, the 
goal of the AG is to accomplish the initial breakdown of the feed 
into light gases and not to achieve complete conversion to CO and 
He. For the fuel-cell integration, a secondary reforming of the light 
gases from the AG step is required. Engelhard is currently testing a 
system in which the effluent from the AG section enters the steam- 
reforming section, all housed in a single vessel. (WHK) 


6184 (DOE/NASA/0089—80/1) Study of fuel cell on- 
site, integrated energy systems in residential/commercial ap- 
plications. Wakefield, R.A.; Karamchetty, S.; Rand, R. H. 
Ku, W.S.; Tekumalla, V. (Mathtech, Inc., Arlin on, VA 
(USA)). Oct 1980. Contract AI01-77ET112 2. 304p. 
(NASA-CR—165144). NTIS, PC A14/MF AOl. 

An assessment of the economic and energy use implications 
of employing phosphoric acid fuel cells in on-site, integrated energy 
systems (OS/IES) for residential and commercial buildings is de- 
scribed. The study differs in several respects from past investiga- 
tions of fuel cell OS/IES (for buildings) in that: (1) it is not an eval- 
uation of any specific fuel cell, but a comparative assessment of 
three alternative fuel cell designs that are presently being consid- 
ered for commercial development; (2) the conventional building 
energy systems were specified by an architect and engineering firm 
that routinely designs such systems; and (3) it was required that all 
fuel cell systems provide electric service at a reliability equivalent 
to that of a typical electric utility. Three building applications were 
selected for a detailed study: a low-rise apartment building; a retail 
store, and a hospital. Building design data were than specified for 
each application, based on the design and construction of typical, 
actual buildings. Finally, a computerized building loads analysis 
program was used to estimate hourly, end-use load profiles for each 
building in each of three locations: Washington, DC; Chicago, Illi- 
nois; and Dallas, Texas. It was concluded that fuel cell OS/IES’s 
are: clearly economic (from a life-cycle cost standpoint) when used 
in hospitals; marginally economic when employed in retail stores; 
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and generally not economic when used in small apartment build- 
ings. All three applications resulted in energy consumptions savings 
of from ten to fifty percent. Additional analyses also were conduct- 
ed to assess the impacts of: a tie-in with electric utility grid, both 
with and without sales to the grid, the use of thermal storage; and 
the effects of varying certain key assumptions. 


6185 (DOE/NASA/12726—6) Improvement and scale- 
up of the NASA Redox Storage System. Reid, M.A.; Thaller, 
L.H. (National Aeronautics and Space Administration, 
Cleveland, OH (USA). Lewis Research Center). 1980. Con- 
tract Al04-80AL12726. 10p. (NASA-TM—81632; CONF- 
800806—40). NTIS, PC A02/MF AOl. 

From 15. intersociety energy conversion engineering confer- 
ence; Seattle, WA, USA (18 Aug 1980). 

As larger cells and stacks are developed and tested, the 
NASA Redox Energy Storage System continues to show the tech- 
nical performance required and cost-effectiveness for use with 
stand-alone photovoltaic and wind turbine installations and electric 
utility load-leveling. Over the past year, the anion exchange mem- 
branes and chromium electrodes have been further improved. Para- 
metric flow studies show that pumping power requirements and 
shunt current losses in complete systems will be acceptable. More 
refined cost estimates confirm earlier predictions that system costs 
should be attractively low. A preprototype 1.0 kW Redox system 
(2 kW peak) with 11 kWh storage apacity has been built and inte- 
grated with the NASA/DOE photovoltaic test facility at NASA 
Lewis. This full function Redox system includes four substacks of 
39 cells each (1/3 ft? active area) which are connected hydraulical- 
ly in parallel and electrically in series. An open circuit voltage cell 
and a set of rebalance cells are used to continuously monitor the 
system state of charge and automatically maintain the anode and 
cathode reactants electrochemically in balance. Recent membrane 
and electrode advances are reviewed, and the results of multicell 
stack tests of 1 ft? hardware and the design of the 1 kW (2 kW 
peak) integrated system are briefly described. 
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6186 (CONF-801203—3) Survey of building heating/ 
cooling storage. Martin, J.F. (Oak Ridge National Lab., TN 
(USA)). 1980. Contract W-7405-ENG-26. 2p. NTIS, PC 
A02/MF AOI. 

From National conference on renewable energy technol- 
ogies; Honolulu, HI, USA (7 Dec 1980). 

A brief review of renewable energy storage requirements for 
various systems is given; storage materials, present system technol- 
ogy, and outlook are mentioned. 


6187 (COO—4490-8) Use of fluidized bed heat exchang- 
ers in heat pump systems for improved performance. Techni- 
cal status report, March 1, 1979-August 31, 1979. Chen, J.C.; 
Sarubbi, R.G. (Lehigh Univ., Bethlehem, PA (USA)). 31 
Aug 1979. Contract AC02-77ET11297. 12p. NTIS, PC 
A02/MF AOl1. 

Final tests of the York Heat Pump performance have been 
conducted and yield COP values substantially in agreement with 
the manufacturers published data. Design of the finned tubing for 
the fluidized bed heat exchanger has been completed and vendors 
are being sought for fabrication. The net heat transfer area of the 
fins anc tubes is about one-third that of the York evaporator and 
the heat duty one-third greater. Separate de-icing experiments with 
short u-tubes have proved inconclusive and design modifications of 
the test apparatus has begun. 


6188 (COO—4490-9) Use of fluidized bed heat exchang- 
ers in heat pump systems for improved performance. Techni- 
cal status report, September 1, 1979-February 29, 1980. 
Chen, J.C.; Sarubbi, R.G. (Lehigh Univ., Bethlehem, PA 
(USA)). 25 Mar 1980. Contract AC02-77ET11297. 12p. 
NTIS, PC A02/MF AOl1. 
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Modifications in the system were made to include backup 
pressure readings and to provide for refrigerant switching to the 
fluidized bed. Assembly of the finned tubing was completed and the 
air distributor system for the fluidized bed was designed and con- 
structed. Tests without particles show the system to give uniform 
air flow over the entire bed surface. 40-60 sand was found to have 
a predominance of particles at 300 micron diameter which is com- 
parable to GT-2 particles and is to be used as the bed material. 
Deicing experiments show that for subfreezing conditions fluidized 
beds will remove ice and also prevent ice formation. 


6189 (DOE/AD—0039) US Department of Energy, 
Annual report on energy management. (Grumman Aerospace 
Corp., Bethpage, NY (USA)). Oct 1980. Contract AC02- 
76CH00016. 27p. NTIS, PC A03/MF AO1. 

A report on DOE’s In-house Energy Management Program 
for reducing energy consumption and increasing energy efficiency 
in all of its facilities and operations is presented. Programs in 
energy conservation surveys and studies, retrofit projects, fuel con- 
version projects, operation and maintenance improvements, driver 
training, and employee awareness have enabled the department to 
reduce its energy consumption in FY 1979 by 12.7% in BTU per 
gross sq. ft. as compared to 1973. Total cost of energy conservation 
projects in 1979 was $11.455 million. Cost avoidance as a result of 
implementing these programs is expected to be $3.75 million annu- 
ally. To date, DOE has invested $51.4 million in retrofit projects. 


6190 (DOE/CS/34153—3) Cool Pool development. 
Quarterly technical report No. 3, July 1-September 30, 1980. 
Batts, D. (Living Systems, Winters, CA (USA)). Sep 1980. 
Contract FG04-77CS34153. 16p. NTIS, PC A02/MF AOl1. 

The Cool Pool is a shaded evaporating pool that is connect- 
ed to thermal mass storage in a thermosyphon configuration. The 
system requires no moveable insulation. The pool is placed outside 
a building, and the thermal mass, vertical tubes full of water, are 
inside the living space. The pool must be elevated so that its water 
level is as high or higher than the water level in the tubes for ther- 
mosyphoning to work properly. The pool is shaded to prevent 
heating by direct solar radiation. A schematic of the Cool Pool is 
shown and how it works is described. Tests performed at Living 
Systems at Winters, California and analytical results are discussed. 


6191 (IVL-B—557) Lakes as a heat source for residen- 
tial heating. A survey of costs in comparison with different 
systems and ecological consequences. Hellstroem, T. (Institu- 
tet foer Vatten- och Luftvaardsforskning, Stockholm 
(Sweden)). 1980. 3lp. (In Swedish). NTIS (US Sales Only), 
PC A03/MF AO1. 

The low grade energy in lakes and ground water can be 
used for residential heating by using heatpymps. An economic com- 
parison of different systems has been performed. It was assumed 
that the temperature of the produced hot water would be 60°C, 
and that the capacity would be 6500 MWh per year. The produc- 
tion costs have been calculated but not the distribution costs. The 
ecologic consequences have also been discussed. It was shown that 
production of energy from free water will give the lowest energy 
costs. In special cases groundwater would give the same price. 
Storage of hot water is not profitable. The ecologic effects will be 
quite small but there will be a decrease in biological productivity. 
A lake as heat source for residential heating would be economically 
competitive with oil. 


6192 (LBL—11687) Calculating interior daylight illumi- 
nation with a programmable hand calculator. Bryan, H.J.; 
Clear, R.D. (California Univ., Berkeley (USA). Lawrence 
Berkeley Lab.). Aug 1980. Contract W-7405-ENG-48. 34p. 
(CONF-800882—1; EEB-W—80-11). NTIS, PC A03/MF 
AOl. 

From Illuminating Engineering Society annual technical 
conference; Dallas, TX, USA (24 Aug 1980). 

A procedure is described for calculating interior daylight il- 
lumination using an inexpensive programmable hand calculator. 
The proposed procedure calculates illumination at any point within 
a room utilizing sky luminance distribution functions that are con- 
sistent with the CIE (Commission Internationale de 1’Eclairage) 
Overcast and Clear Sky functions. This procedure separates the 
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light reaching the point being considered into three components, 
these being (a) light directly from the sky, (b) light after being re- 
flected from external, and (c) internal surfaces. Finally, two exam- 
ples are presented in order to demonstrate the proposed procedure 
= indicate the speed with which the calculations may be per- 
‘ormed. 


6193 (NMEI—77-1113B) Influence of windows on heat 
loss through walls. Final report. Dexter, M.E. (Bickle/CM, 
Inc., Albuquerque, NM (USA); New Mexico Univ., Albu- 
querque (USA). New Mexico Energy Inst.). Jun 1979. 18p. 
NMEI, Univ. of New Mexico, Albuquerque. 

Windows provide significant heat gains and losses to build- 
ings. They also influence heat loss across nearby walls. A study 
was made to determine the magnitude of the thermal interaction be- 
tween walls and windows in heated buildings. The theoretical and 
experimental study determined the extent to which windows reduce 
heat loss from nearby walls. The results indicate that the interaction 
is small, and as a result, this portion of a wall should be insulated to 
the same degree as the rest of the wall. 


6194 (SIB-R—15-1980) Heat recovery from electric arc 
furnaces and continuous casting plants for industrial and mu- 
nicipal heating systems. Halldin, A.; Persson, B.; Wahlberg, 
H. (Statens Raad foer Byggnadsforskning, Stockholm 
(Sweden)). 1980. 78p. (In Swedish). NTIS (US Sales Only), 
PC A05/MF AOl1. 


6195 Heat generator. Rodgers, S. S. (to T E S Inc). US 
Patent 4,216,660. 12 Aug 1980. Filed date 4 May 1978. vp. 

A heat generator is provided that includes a compressor 
driven by electricity that increases the temperature and pressure of 
a freon composition which passes through a heat exchanger to gen- 
erate heat for other uses, a flow restrictor which feeds a fluid ex- 
pansion tank which, in turn, feeds the compressor. The system is 
characterized such that no significant heat transfer is made to the 
generator from ambient conditions and a limited change of freon is 
used in the generator. 


6196 Fireplace air distribution system. Stegmeier, W. 
R. US Patent 4,216,761. 12 Aug 1980. Filed date 3 Jul 1978. 
vp. 

A fireplace air distribution system includes a plurality of air 
feeder tubes extending from a manifold for installation through the 
back wall of a fireplace for bringing outside air through the mani- 
fold and tubes into the fireplace. The manifold includes a baffle for 
distributing the air evenly to the tubes for throttling the flow of air 
before it enters the tubes. This protects against wind gusts and re- 
duces the discharge velocity of the air as it exits from the tubes into 
the fire. 


6197 Combination safety and heat conservation panel . 
Crowley, H. E. US Patent 4,217,094. 12 Aug 1980. Filed 
date 21 Dec 1978. vp. 

A combination safety and heat conservation panel is dis- 
closed for use with coal or wood heaters or the like. Where the 
stove flue passes through a wall, the panel is placed between the 
wall and stove. The panel is hollow, permitting heat radiating from 
the stove to pass through the panel wall to the panel interior. From 
the panel interior, the hot air is directed by appropriate means, in- 
cluding fans, baffle and fins, out an end of the panel where it may 
more freely circulate within the room itself, or whereby, with ap- 
propriate connecting pipes, the heat may be directed to other 
rooms of the house. By thus absorbing and transferring heat which 
would otherwise tend to collect in hot spots between the heater 
and the wall, enhanced safety against fire and heat damage is pro- 
vided. A further benefit derives from providing better circulation of 
heat in the room by removing the heat from the unneeded area 
proximate the heater and the wall and transferring it or allowing it 
to flow naturally to other parts of the room. 


6198 Federal administrative rules and regulations for the 
Department of Energy's Schools and Hospitals Program. De- 
terville, A.; Woods, R. Sacramento, CA; California Energy 
Commission (1980). 199p. (NP—25198). 
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Public Law 95-619 establishes a grant program for schools, 
hospitals, locally-owned government buildings, and private and 
public health care institutions. Some rules and regulations are pre- 
sented that should not be construed as the guiding criteria for the 
Schools and Hospitals Program; but, as rules governing the admin- 
istration of grants issued under the program. The rules apply, as ap- 
plicable, in addition to the guidebook produced for the schools and 
hospitals program by the California Energy Commission. 


6199 Labor and net-energy effects of retrofitting ceiling 
insulation in single-family homes. Ford, C.; Hannon, B. 
(Univ. of Illinois, Urbana). Energy Systems and Policy (U.S.); 
4: No. 3, 217-237(1980). 

Improving the thermal efficiency of homes has been widely 
publicized as an important energy saver. This study examines in 
detail the net energy and labor implications of retrofitting single- 
family homes in the United States with ceiling insulation, a nation- 
wide conservation effort that is well underway. Calculations are 
made of the energy savings reliable through the insulation of ceil- 
ings that were underinsulated in 1975. The resulting effects on labor 
demands and energy use in the insulation industries and throughout 
the economy are then analyzed, both during the retrofit process 
and after the homes were insulated. It is concluded that after the 
transitional effects pass, there could be long-term primary energy 
savings of 0.36 quads per year (worth $770 million in 1976) and net 
increase in the labor force of 28,000 jobs. The results of this study 
are important, for they show the trade-off effects within the United 
States economy of energy conservation measures versus the devel- 
opment of new energy sources. 21 references, 3 figures, 5 tables. 


3202 Transportation 


REFER ALSO TO CITATION(S) 6115, 6257 


6200 (DOT-RSPA-DPB—50-78-2) Emerging transporta- 
tion planning methods: based on a seminar held in Daytona 
Beach, Florida in December 1976. Brown, W.F.; Dial, R.B.; 
Gendell, D.S.; Weiner, E. (eds.). (Department of Transpor- 
tation, Washington, DC (USA). Office of Univ. Research). 
1 Aug 1978. 184p. (CONF-761278—). NTIS. 

From Seminar on emerging transportation planning methods; 


Daytona Beach, FL, USA (Dec 1976). 

The planning committee for the seminar consisted of repre- 
sentatives from the Office of the Secretary, the Federal Highway 
Administration, the Transportation Systems Center, and the Urban 
Mass Transportation Administration. Three basic subjects were 
chosen for indepth examination: (1) transportation demand forecast- 
ing techniques; (2) transportation evaluation methods; and (3) trans- 
portation/land use interactions. One full day was devoted to each 
of these topics. Experts were commissioned to prepare papers in 
their respective subject areas. Two speakers presented each subject 
in state-of-the-art lectures. In addition, each day the participants 
were divided into small workshops which were moderated by dis- 
cussion leaders. In evening plenary sessions, the participants further 
explored any unresolved questions and issues. Because of the free- 
flowing nature of the discussions, no attempt was made to keep a 
minute-by-minute account of the proceedings. This book contains 
nine papers: six state-of-the-art presentations and three papers sum- 
marizing the workshop discussions and question-and-answer peri- 
ods. The book has been prepared in a format similar to the seminar; 
however, the papers were carefully edited. 


6201 Coal as a rail fuel: an assessment of direct combus- 
tion. Aldridge, M.D.; Campbell, T.; Galli, A. Morgantown, 
WV; West Virginia University (1980). 42p. (NP—25207). 
Railroads are critically important to the United States. More 
than one-third of the nation’s ton-mileage goes by rail. Items such 
as food, fuels and manufactured goods which are crucial to main- 
taining a high standard of living and adequate national security 
depend on rail haulage. Yet, America’s railroads are fueled almost 
exclusively by oil. Thus, railroads are an important segment of the 
nation’s transportation system which should be considered for con- 
version from oil. Of the several alternatives available for reducing 
the rail system's dependence on oil, the possibility of converting to 
the direct combustion of coal has many attractive features. This 
report presents an assessment of economic and environmental fac- 
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tors involved in such a conversion. General engineering and envi- 
ronmental analyses are presented in which design parameters are 
taken to be those believed possible using modern technology. The 
use of coal is found to offer several direct economic benefits to the 
operating companies as well as numerous indirect benefits to the 
entire nation. Analyses found that present federal environmental 
standards can be met by direct coal-fired locomotives provided that 
modern combustion and control technology are utilized. National 
security would be greatly enhanced by conversion of the rail 
system to coal as the fundamental fuel. Moreover, a switch to the 
direct combustion of coal is shown to offer the quickest possible 
large scale conversion from oil - an important economic and secu- 
rity consideration. Nineteen specific results are discussed briefly. 


3203 Industry And Agriculture 


6202 (ANL/CNSV-TM—45) Industrial cogeneration 
case study No. 1; Celanese Fibers Company, Rock Hill, South 
Carolina. (Faucett (Jack) Associates, Inc., Chevy Chase, 
MD (USA)). Sep 1979. Contract W-31-109-ENG-38. 49p. 
NTIS, PC A03/MF AOl1. 

The case study of the cogeneration operation at the Celanese 
Fibers Company plant (Celriver) at Rock Hill, South Carolina is 
described. The Celriver plant is described and how its onsite elec- 
tric generation evolved to its current state and the cogeneration 
plant are discussed. An evaluation of the energy use and economics 
of the cogeneration operation are provided. The evaluation is per- 
formed by comparing the economics and energy use characteristics 
of onsite cogenerated electric power with those of electric utility 
provided power that would have been provided in the absence of 
onsite generation. 


6203 (CONF-801210—11) Some heat pump concepts for 
residual heat utilization. Perez-Blanco, H.; Chen, F.C. (Oak 
Ridge National Lab., TN (USA)). 1980. Contract W-7405- 
ENG-26. 4p. NTIS, PC A02/MF AOl1. 

From 3. Miami international conference on alternative 
energy sources; Miami Beach, FL, USA (15 Dec 1980). 

Large quantities of low temperature heat in the industrial 
sector are rejected in the cooling water, condensate, and process 
water streams. While the energy rejected in these streams at tem- 
peratures between 40 and 80°C amounts to 2.95 x 10° GJ/y, 2.42 x 
10° GJ/y of process energy in the form of hot water and steam are 
needed in the United States. Industrial heat pumps, that recover the 
low temperature heat energy and upgrade it to a more usable tem- 
perature level, may improve the energy supply and demand situa- 
tion. Two heat activated heat pump concepts - an absorption cycle 
system and an open cycle system are analyzed from the conceptual 
systems design and energy savings point of view. The results of the 
analysis and further research needs are presented. 


6204 (DOE/CS/40081—T1) In-plant demonstration of 
energy optimization in beck dyeing of carpet. Final report, 
June 1, 1979-January 1, 1980. Tincher, W.C. (Georgia Inst. 
of Tech., Atlanta (USA); Salem Carpet Co., Chickamauga, 
GA (USA)). 1980. Contract AS05-76CS40081. 130p. NTIS, 
PC A07/MF AOl1. 

Several energy-conservative technologies have been success- 
fully combined and transferred to a commercial carpet finishing 
plant to optimize beck dyeing. The technology of bump-and-run, in 
which the dyebath temperature was allowed to drift for the last 
85% of the hold time instead of being maintained by active steam 
sparging, reduced the energy consumption by 38% with negligible 
capital investment required. Merging of dyebath reuse with bump- 
and-run only marginally increased the energy consumption (to 
39%), but substantially lowered the plant's finishing costs further 
by directly recycling dyes, auxiliary chemicals, and water. Final 
optimization, which merged a technique whereby the carpet was 
pulled directly from the hot bath with bump-and-run and dyebath 
reuse, further improved the economics by drastically reducing 
water/sewer requirements by 90% and eliminating the holding 
tank/pumping assembly as a reuse requirement. From a carpet in- 
dustry viewpoint, the demonstrated modifications have a direct 
energy conservation potential of 2.4 x 10° barrels of oil equivalent 
per year assuming the technology is directly transferable to similar 
atmospheric dyeing processes, e.g., beck dyeing of nylon and poly- 


ERA VOL.6,NO.5/ 834 


ester fabrics, the potential to the entire textile industry is 2.6 x 10° 
BOE/year. Economically, total potential savings for the carpet in- 
dustry on reuse incorporation was $1.2 x 107/year, based on a 2.3 
cents/Ib. savings figure. When the allied fabric industry was includ- 
ed, the national potential was raised to $1.0 x 10*/year. These fig- 
ures include cost savings due to materials recycled (water, auxiliary 
chemicals and dyes) as well as energy conservation. 


6205 (DOE/RS5/10118—1) Final technical 
(Bugher Mfg. Co., Inc., Indianapolis, IN (USA)). Oct 198 1580. 
Contract FG02- 79R510118. 13p. NTIS, PC A02/MF AOi. 
An investigation was made to determine if corn stalks could 
be economically collected for use in the production of either struc- 
tural or insulation board. An assessment of the research shows that 
a pressed corn board suitable for some building application can be 
manufactured from ground corn stalks at very low cost; that an in- 
exhaustible supply of corn stalks are readily available; and that the 
energy savings of corn board can only be estimated by assessing 
fuel savings to agriculture, freight savings, increased insulating qua- 
lities, manufacturing energy saved, and the potential use of acousti- 
cal insulation structural panels used in the prefab industry and/or 
the mobile home industry. 


6206 (EPRI-EA—1613) Dynamic adjustment models of 
industrial energy demand: empirical analysis for US manufac- 
turing, 1947-1974, Final report. Berndt, E.R.; Fuss, M.A.; 
Waverman, L. (Economics Research Group Ltd., Toronto, 
Ontario (Canada)). Nov 1980. 197p. NTIS, PC A09/MF 
AOl. 

Estimates of dynamic factor-demand functions (with particu- 
lar emphasis on the demand for energy), which are fully consistent 
with the theoretical cost of adjustment literature developed by R 
Lucas and A. Treadway, are presented. Unlike previous empirical 
estimation of the derived demand for energy, which builds on 
either static models or steady-state solutions to dynamic models, the 
model presented explicitly incorporates the dynamic adjustment 
path between steady states as a consistent, integral part of the mod- 
eling and estimation processes. The point of departure is the inter- 
nal cost-of-adjustment model of capital accumulation developed 
theoretically by Treadway. The great advantage of the cost-of-ad- 
justment hypothesis is that the adjustment process becomes an en- 
dogenous part of the optimization procedure and not an ad hoc ad- 
dendum to a static solution. The theoretical model is transformed 
into an econometric model by recognizing that the optimization of 
the variable faciors (labor, energy, and materials) conditional on the 
quasi-fixed factor (capital) yields a normalized restricted cost func- 
tion. A quadratic approximation to an arbitrary restricted cost func- 
tion is specified which results in an estimable system of factor- 
demand functions. The duality between cost and production is uti- 
lized to determine the constraints that the parameters of the system 
must satisfy in order to be consistent with neo-classical production 
theory. The characterization of short- and long-run price and 
output elasticities of demand is presented. As part of this character- 
ization it is shown that the model can empirically portray Okun’s 
Law regarding the relationship between short- and long-run labor 
productivities, and the Viner-Wong envelope theorem. 


6207 (NAL-BIBL—79-24) Agriculture and alternate 
energy sources: 1968-1978, 136 citations. Hoyt, D.R.; Bebee, 
C. (Department of Agriculture, Beltsville, MD (USA)). Jul 
1979. 25p. National Agricultural Library Bldg., Beltsville, 
MD. 

A bibliography containing 136 citations dealing primarily 
with the literature of alcohol, methanol, ethanol, and gasohol as al- 
ternative sources of fuel for agricultural use, and including articles 
concerned with their production from grains and biomass products 
is presented. Also listed is the legislation before the 96th US Con- 
gress as of July 1979 dealing with gasohol and energy recovery 
from wastes. 


6208 (NP—25194) Energy use in the miscellaneous 
chemical manufacturing industries. Industrial energy thrift 
scheme. (Department of Industry, London (UK)). Feb 1980. 
33p. NTIS (US Sales Only), PC A03/MF AO1. 

An examination is made of the use of energy within the 
sector of industry defined under Other Chemical Industries, MLH 
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279, of the SIC. There are various types of manufacturing activity, 
classified in 7 groups, and these are polishes, adhesives and glues, 
explosives and fireworks, formulated pesticides, printing inks, surgi- 
cal bandages, and photographic chemical materials. The total 
amount of energy used annually by the 61 factories visited was 
about 5400 TJ. Possible savings on the sites visited are estimated to 
be about 650 TJ or 12% of the total. The potential savings for the 
sector as a whole are estimated to be 1100 TJ in a year. Opportuni- 
ties for improved use of energy lie in recovery of waste heat, better 
control of boiler plant, insulation of hot pipes, recovery of conden- 
sate, control of space heating, and saving electricity. 


6209 (ORNL/TM—7553) Analysis of a corroded stain- 
less steel recuperator used on a glass melting furnace. Fe- 
derer, J.I.; Tennery, V.J. (Oak Ridge National Lab., TN 
(USA)). Nov 1980. Contract W-7405-ENG-26. 29p. NTIS, 
PC A03/MF AOl1. 

A recuperator installed on a natural gas-fired glass melting 
furnace recovered heat from flue gases to preheat combustion air 
for the gas burner. The recuperator, which was constructed of type 
321 stainless steel, supplied combustion air at about 500°C for about 
5760 h (eight months). Although some corrosion of the partition 
wall in contact with the flue gases was noted during the early 
weeks of operation, the recuperator continued to supply preheated 
air at near design temperature throughout the campaign. The parti- 
tion wall had a 1.5-mm-thick corrosion product consisting of oxides 
and possible sulfides, and the alloy exhibited a region of grain 
boundary attack. The thickness of the corrosion product far ex- 
ceeded that predicted by assuming that only oxidation occurred at 
the indicated temperature of 650°C. It was concluded that acceler- 
ated corrosion was caused by a sulfidation-oxidation mechanism re- 
sulting from carry-over of a sulfur-bearing compound from the 
glass batch and the fuel. 


6210 (STU—79-6394) Energy production from waste 
heat by means of elastomers or memory metals. Ljung, L. 
(Styrelsen foer Teknisk Utveckling, Stockholm (Sweden)). 
May 1980. 49p. (In Swedish). NTIS, PC A03/MF AO1. 

The thermodynamic restrictions of the production of electric 
power from waste heat by means of memory metals or elastomers 
have been studied. Calculation of the energy of an ideal heat engine 
for a flow between waste water and cooling water has been made. 
Also the Brayton, Carnot and Rankine cycles were computed as 
well as the processes with nitinol or elastomers as converters. It 
was shown that half the energy can be recovered by a nitinol heat 
engine which is comparable to or has better efficiency than the 
Rankine cycle. The memory metal makes better use of the tempera- 
ture difference than the Rankine cycle. Elastomers or Gadolinium 
may be used to utilize energy at low waste heat temperatures. The 
results of the investigation shall be used for practical experiments 
with heat engines. 


6211 (STU-I—174-1980) Energy use in pulp and paper 
industry. Fors, J.; Nord, B. (Styrelsen foer Teknisk Utveck- 
ling, Stockholm (Sweden)). 1980. 53p. (In Swedish). NTIS 
(US Sales Only), PC A04/MF AOl1. 

The report describes the energy use at the SCA kraft liner 
plant in Munksund, Sweden. The energy balances of the processes 
are described in Sankay diagrams and the energy flow of the entire 
plant is discussed. Seasonal differences are treated and the energy 
quality required for individual steam processes are pointed out. 


6212 Thermal system. French, R. F. US Patent 
4,216,659. 12 Aug 1980. Filed date 15 Jan 1979. vp. 

A thermal system is presented which simultaneously collects 
heat from waste water and from the dehumidification of a living 
space and utilizes the heat thus collected to heat water; the transfer 
of heat is accomplished by a heat exchange medium circulating in a 
closed loop system. 


6213 Heat exchange system for recycling stack heat . 
Giuffre, A. A. US Patent 4,216,903. 12 Aug 1980. Filed date 
21 Jul 1978. vp. 

A heat exchange system is described for recycling waste 
heat leaving a building stack to supply heat to incoming fresh air or 
temper stored water of the building water storage system, wherein 
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the building has a source of heat at constant temperature, such as a 
cooking facility, from which air conveying waste heat is drawn and 
impelled through a stack in which a closed circuit heat generated 
refrigerant flow type refrigeration system is established. The system 
includes a heat recovery coil in the stack, heat discharge coils in 
heat transfer relation to the incoming fresh air and the stored 
water, liquid refrigerant traps that permit free flow therethrough of 
the refrigerant adjacent the heat discharge coils adjacent their dis- 
charge ends, and thermostatically controlled valves for alternately 
disconnecting the heat discharge coils from the heat recovery coil 
in accordance with a predetermined ambient air temperature exter- 
iorally of the building. 


6214 Energy conservation in the canning industry. 
Phase I: identification and measurement of energy uses in 
food processing operations. Jacob, N.L. (National Food Pro- 
cessors Assocation, Berkeley, CA); Pedersen, L.D.; Rose, 
W.W.; Carroad, P.A.; Chhinnan, M.S.; Singh, R.P. Contract 
ACO07-78C540191. Food Production/Management (U.S.); 102: 
No. 10, 8-16(Apr 1980). 

Results are presented of the first phase of a comprehensive 
energy conservation research project partially funded by the US 
Department of Energy (DOE) through NFPA-DOE Contract No. 
DE-AC07-78C540191. The specific objectives of this phase were to: 
perform energy audits of unit operations used in the processing of 
spinach, peaches and tomatoes and to identify unit operations 
which are major users of energy; study in detail those operations 
which are more energy intensive; use computer-aided model studies 
to determine the efficiency of each unit operation; and enumerate 
sources of energy wastage in each operation and suggest prelimi- 
nary methods of conserving energy. The second and third phases of 
this project, to be conducted from 1979 through 1982, will involve 
more detailed analysis of energy-intensive unit operations. Specific 
recommendations on modification of processes and equipment will 
be developed to achieve energy conservation in fruit and vegetable 
processing plants. 
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REFER ALSO TO CITATION(S) 5854, 5868, 6408, 6409 


6215 (BNL—51269) Avoided costs associated with co- 
generation: a case study of Con Ed. Bright, R.; Davitian, H.; 
Martorella, J. (Brookhaven National Lab., Upton, NY 
(USA)). Aug 1980. Contract AC02-76CH00016. 82p. NTIS, 
PC A05/MF AOl1. 

The potential impact of cogeneration in office and apartment 
buildings in New York City on the Consolidated Edison Company 
(Con Ed) has been investigated using a method of utility cost and 
fuel use analysis developed at Brookhaven National Laboratory. 
This method computes a utility's long run marginal costs and long 
run marginal fuel consumption associated with load modifications 
due to the introduction of on-site energy producing technologies. 
The principal findings of this study show that Con Ed’s long run 
average cost is more likely to go down than up due to cogeneration 
in office and apartment building; the utility's avoided costs (i.e., its 
long run marginal savings) associated with the gross power output 
of the cogeneration systems are 10.5 cents/KWh for the office 
building and 6.4 cents/KWh for the apartment buildings; the 
utility's marginal savings include a component for avoided capacity 
costs; and there are net savings in the use of oil due to cogeneration 
(assuming the building used oil for its boilers before it switched and 
diesel fuel in its cogenerators afterwards). 


6216 (HUD-PDR—480) Capacity-building: local govern- 
ment approaches to energy conservation. (Department of 
Housing and Urban Development, Washington, DC (USA). 
Office of Policy Development and Research). Sep 1979. 
67p. GPO. 

Three projects were carried out to test a variety of ap- 
proaches to managing energy conservation in cities. The three dem- 
onstrations developed several methods of achieving energy savings 
by integrating energy conservation concerns into the ongoing 
policy, planning and management processes of local government. 
The Massachusetts Department of Community Affairs assisted small 
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cities through a program of training, technical assistance, and infor- 
mation dissemination involving the testing and implementation of 
conservation methods in municipal buildings operation, street light- 
ing, and fleet management. Anaheim, California, in conjunction 
with nine other California Innovation Group cities, surveyed exist- 
ing energy conservation practices and developed a model energy 
conservation plan and energy audit procedure. Portland, Oregon 
developed a comprehensive energy conservation plan assessing po- 
tential energy savings of alternative conservation programs and rec- 
ommending changes in municipal codes and ordinances and capital 
budgeting procedures. The projects are completed and reported on 
in 21 separate volumes. An overview of all three projects and of all 
the individual reports is presented. 


6217 (SIB-D—5-1979) District heating for diminished 
density of heating requirements. Dafgaard, N. (Swedish 
Council for Building Research, Stockholm). 1979. 44p. 
NTIS (US Sales Only), PC A03/MF AO1. 

District heating for diminished density of heating require- 
ments is discussed. The study attempts to calculate the relative 
changes in costs that are created by alterations of the density of 
heating requirements in areas served by district heating plants. The 
study has assumed that heat is produced in a central hot water 
plant and that the installation costs also include the costs of sub- 
stations. The following conclusions were drawn: the economic size 
of the control plant increases with increases in the heating density; 
the economic size of the central plant is often less than 50 MW; 
cost increases per unit of heat when the heating density is reduced 
in the area served by a district heating plant; cost increases per unit 
of heat when a network is extended are much greater than if the 
network was operated at much lower power. 


6218 Carbon removal and nitrification in a rotating bio- 
logical contractor under different steady-state conditions. Lo- 
whorn, R.W. (Ben Cor Construction Co., Chattanooga, 
TN); Bustamante, R.B.; Bonner, W.P. Contract W-7405- 
ENG-26. Biotechnology and _ Bioengineering Symposium 
(U.S.); No. 10, 273-293(1980). (CONF-791072—). 

From 2. symposium on biotechnology in energy production 
and conservation; Gatlinburg, TN, USA (3 Oct 1979). 

The stage-by-stage degradation of soluble organics was mon- 
itored during waste water treatment. The effects of process param- 
eters on nitration of waste water were determined. The rotating 
biological contactor, applying the fixed film prinicple, was used in 
this study. Parameters affecting nitrifying bacteria are: dissolved 
oxygen, temperature, pH, ammonia, nitrite, mean-cell retention 
time, organic matter, alkalinity, and rotational speed. It was shown 
that an increase in chemical oxygen demand can occur in the stages 
following heterotrophic activity in an RBC unit as a result of inad- 
equate buffering capacity in waste water. (DMC) 
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6219 Nuclear power demonstrating. Basmajian, V. V.; 
Haldeman, C. W. (to Megatech Corp.). US Patent 
4,216,593. 12 Aug 1980. Filed date 5 Jan 1978. vp. 

Apparatus for demonstrating the operation of a closed loop 
nuclear steam electric generating plant includes a transparent boiler 
assembly having immersion heating elements, which may be quartz 
lamps or stainless steel encased resistive immersion heating units 
with a quartz iodide lamp providing a source of visible radiation 
when using the encased immersion heating units. A variable voltage 
autotransformer is geared to a support rod for simulated reactor 
control rods for controlling the energy delivered to the heating ele- 
ments and arranged so that when the voltage is high, the rods are 
withdrawn from the boiler to produce increased heating and illumi- 
nation proportional to rod position, thereby simulating nuclear re- 
action. A relief valve, steam outlet pipe and water inlet pipe are 
connected to the boiler with a small stainless steel resistive heating 
element in the steam outlet pipe providing superheat. This heater is 
connected in series with a rheostat mounted on the front panel to 
provide superheat adjustments and an interlock switch that pre- 
vents the superheater from being energized when the steam valve is 
off with with no flow through the superheater. A heavy blue plas- 
tic radiation shield surrounds the boiler inside a bell jar. 
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6220 Continuous autorefrigerative dewaxing process and 
apparatus. Ryan, D. G. (to Exxon Research And Engineer- 
ing Co). US Patent 4,217,203. 12 Aug 1980. Filed date 28 
Dec 1978. vp. 

A continuous autorefrigerant solvent dewaxing process is 
disclosed wherein a waxy oil is _ prediluted with a 
nonautorefrigerative solvent, such as ketone, preferably a mixture 
of mek/mibk, and then passed, at a temperature above its cloud 
point, to the top of a chilling zone, which is an autorefrigerant 
chilling zone operating on a continuous basis, and comprises a ver- 
tical, multi-staged tower, operating at constant pressure. In this 
chilling zone, wax is precipitated from the oil to form a waxy 
slurry and the so-formed slurry is further chilled down to the wax 
filtration temperature by stagewise contact with liquid autorefriger- 
ant preferably propylene, which is injected into a plurality of said 
stages and evaporated therein so as to cool the waxy slurry at an 
average rate of between about 0.1* to 20* F. Per minute with an 
average temperature drop across each stage of between about 2* 
and 20* F. Some of the propylene remains in the oil which serves 
to further dilute and reduce the viscosity of the slurry. The 
dewaxed oil-containing slurry may then be fed directly to wax fil- 
ters without having to pass through scrapedsurface chillers and 
filter feed drum. 
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REFER ALSO TO CITATION(S) 6242, 6254, 6255, 6256, 6349 


6221 (COO—4530-1) Utiization of alternate fuels in 
diesel engines. Lestz, S.S. (Pennsylvania State Univ., Uni- 
versity Park (USA)). Sep 1980. Contract AS02-77CS54530. 
52p. (CAES—577-80). NTIS, PC A04/MF AOl1. 

Accomplishments during three years entitled The Utilization 
of Alternate Fuels in Diesel Engines are summarized. Experiments 
were designed and test equipment set-up for the purpose of evaluat- 
ing the use of methanol as a fumigant for light-duty Diesel engine 
service. The major experimental results were obtained from a multi- 
cylinder automotive Diesel engine. However, fundamental studies 
employing a GC/micro-reactor and a constant volume combustion 
bomb were also started. The purpose of this work was to measure 
some of the chemical and physical properties of methanol and 
methanol-air mixtures. The laminar flame velocity for various mix- 
tures has been measured in the combustion bomb and thermal deg- 
radation studies have begun in the GC/micro-reactor. An Oldsmo- 
bile 5.7 liter V/8 Diesel engine was fumigated with methanol in 
amounts up to 40% of the fuel energy. The primary objectives of 
the study were to determine the effect of methanol fumigation on 
fuel efficiency, smoke, nitric oxide emission, and the occurrence of 
severe knock. An assessment of the biological activity for samples 
of the raw exhaust particulate and its soluble organic extract was 
also made using boh the Ames Salmonella typhimurium test and the 
B. subtilis Comptest. Generally, methanol fumigation was found to 
decrease NO emission for all conditions, to have a slight effect on 
smoke opacity, and to have a beneficial effect on fuel efficiency at 
higher loads. Also at higher loads, the methanol was found to 
induce what was defined as knock limited operation. The biological 
activity of the raw particulate matter was fond to be less than that 
of its soluble organic extract. However, for both the fumigation of 
methanol did enhance the biological activity. 


6222 (DOE/CS/50115—T28) Diesel cars in the United 
States. (SRI International, Menlo Park, CA (USA)). Jun 
1978. Contract AT03-76CS50115. 82p. NTIS, PC A05/MF 
AOl. 

The purpose of this study was to develop a better under- 
standing of the causes of the recent increased interest in diesel cars, 
thereby providing insight into the related behavior of institutions 
and individuals. This knowledge may improve the formulation of 
federal policies for diesel, electric, and other more energy-efficient 
car systems. The study describes developments in the diesel car 
field over the past few years, and discusses the present status of 
diesel cars. Historical data were asseruvled on diesel car sales and 
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on parameters that might have affected the sales. Information is in- 
cluded on the following items related to diesel cars: buyers prefer- 
ences and why; fuel economy and availability; energy conservation 
potential; and exhaust emissions, their control and air pollution ef- 
fects. (LCL) 


6223 (DOE/CS/52184—01) Light-duty diesel engine de- 
velopment status and engine needs. (Aerospace Corp., El Se- 
gundo, CA (USA). Eastern Technical Div.). Aug 1980. 
Contract AC03-78CS52184. 275p. NTIS, PC Al2/MF A011. 

This report reviews, assesses, and summarizes the research 
and development status of diesel engine technology applicable to 
light-duty vehicles. In addition, it identifies specific basic and ap- 
plied research and development needs in light-duty diesel technol- 
ogy and related health areas where initial or increased participation 
by the US Government would be desirable. The material presented 
in this report updates information provided in the first diesel engine 
status report prepared by the Aerospace Corporation for the De- 
partment of Energy in September, 1978. 


6224 Fue! component extractor. Pletts, D. C. US Patent 
4,216,654. 12 Aug 1980. Filed date 22 Aug 1978. vp. 

An exhaust extractor is disclosed in which a curvate path is 
provided for installation in the exhaust system of a vehicle and has 
an external chamber for receiving extracted fuel constituents of the 
exhaust for supply to the intake of the vehicle engine while pre- 
cluding re-ingestion of undesirable particulate and pollutant matter. 
A main duct carries a plurality of inwardly directed transfer scoops 
for interception and transfer of usable particulates and other frac- 
tions of the exhaust into the external chamber at selected portions 
of the periphery of the main duct away from the outer portion of 
the curvate path therein to minimize the transfer of heavy particu- 
l:tes or solids to the external chamber and the remainder of the ex- 
haust recycle 


6225 Air-to-fuel ratio control apparatus. Kobayashi, A. 
(to Nippondenso Co Ltd (Japan)). US Patent 4,216,750. 12 


Aug 1980. vp. 

An air-to-fuel ratio control apparatus for a combustion 
engine which attains the combustion on combustible mixture in the 
engine cylinder to rotate the engine output shaft. A piezoelectric 
pressure detector secured to the combustion engine detects a pres- 
sure in the engine cylinder and three rotational position detectors 
respectively detect a first, second and third rotational positions of 
the engine output shaft. The second rotational position is deter- 
mined to be intermediate between the first and third rotational posi- 
tions and correspond to the transition point from compression to 
power strokes of the combustion engine. An electronic circuit com- 
pares a portion of and another portion of a pressure signal pro- 
duced by the pressure detector during respective rotational inter- 
vals determined by the first and second rotational positions and by 
the second and third rotational positions to discriminate whether 
the combustion engine attained a complete combustion or not. The 
combustible mixture supplied to the engine cylinder is controlled to 
a lean limit so long as the complete combustion is attained. The 
pressure responsive control is prevented when an air-to-fuel ratio 
detector detects that the combustible mixture subjected to the com- 
bustion is richer than the stoichiometric mixture. 


6226 Engine whose fuel is a product other than a petro- 
leum product. Agache, G.; Oswald, R. (to Agence Nat Va- 
lorisation Recherche (France)). US Patent 4,216,744. 12 
Aug 1980. vp. 

The invention relates to an injection internal combustion 
engine. The engine has a device for injecting fuel, preferably at 
high pressure, into the cylinder of cylinders, a device adjusting the 
injection advance in dependence on the load, and a controlled igni- 
tion device, the said engine being arranged to use a fuel other than 
a petroleum product, preferably an alcohol based product, and 
being characterized in that its dimensional characteristics are deter- 
mined to supply a volumetric compression ratio between 12 and 20, 
preferably between 15 and 18 and in particular close to 16, and in 
that the device adjusting the injection advance is such that it sup- 
plies, at least for starting , a high value of advance, particularly of 
the order of 180*. 
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6227 Unthrottled lean mixture gasoline engine. Dooley, 
J. L.; Hammond, R. P.; Latter, A. L. (to R And D Assoc). 
US Patent 4,216,745. 12 Aug 1980. Filed date 10 Oct 1978. 


vp. 

A gasoline internal combustion engine is operated at all 
times with a full charge of air and is thus unthrottled. At low 
power levels for such an engine, the ratio of gasoline to air is too 
lean for normal combustion; therefore, special arrangements are 
provided by this invention for ensuring combustion. These special 
arrangements, which may be used together, singly, or in any combi- 
nation, include (1) the formation of droplets of gasoline within the 
cylinder, with each gasoline droplet having around it a zone that is 
within the combustible range, and the provision of a spark that will 
ingite the combustible zone around at least a few droplets and will 
then propagate to other droplets; (2) the provision of a series of 
compartments separated by partitions at the top of a cylinder and 
supplying a combustible charge and ignition to a variable number 
of the compartments, depending on the power desired; (3) the use 
of either or other similar ignition-enhancing material to cause com- 
bustion despite a very lean mixture. Another feature of the inven- 
tion improves the efficiency of the above provisions by maintaining 
the walls of the cylinder cool by employing porous walls and air at 
high pressure filtering through the walls into the piston chamber. 


6228 Uniflow, double-opposed piston type two-cycle in- 
ternal combustion engine. Noguchi, M.; Tanaka, T.; Tanaka, 
Y.; Uejima, N. (to Nippon Soken Inc (Japan)). US Patent 
4,216,747. 12 Aug 1980. vp. 

In a uniflow, double-opposed piston type two-cycle internal 
combustion engine of the type having first and second crank cham- 
bers attached to the ends of a cylinder, first and second pistons dis- 
posed in the first and second crank chambers, respectively, and sli- 
dably fitted into the cylinder so as to move toward and away from 
each other, an exhaust port formed through the cylinder wall and 
opened and closed by the first piston, and a plurality of scavenging 
ports formed through the cylinder wall and opened and closed by 
the second piston, an improvement comprising means for feeding 
the rich air-fuel mixture to some of the scavenging ports, means for 
feeding the lean air-fuel mixture or the air to the remaining sca- 
venging ports, and the lean mixture or air scavenging ports being 
uncovered and opened earlier than the rich mixture scavenging 
ports, whereby the scavenging efficiency may be improved and the 
amount of air-fuel mixture escaping through the exhaust port to- 
gether with the combustion products may be minimized. In addi- 
tion, the first piston is advanced in phase by a predetermined 
degree over the second piston so that the compression ratio may be 
increased and consequently the engine output may be increased. 


6229 Pre-vaporizing fuel system. Davison, R. R.; 
Harris, W. B. US Patent 4,216,751. 12 Aug 1980. Filed date 
26 Apr 1976. vp. 

A fuel system adapted for use as the primary fuel source 
with a conventionally fueled and spark ignited internal combustion 
engine having a fuel tank for the primary fuel, a fuel pump for the 
primary fuel for pumping the primary fuel out of the fuel tank; a 
primary fuel vaporizer connected in communication with the pump 
and in heat conductive communication with a heat source for va- 
porizing the primary fuel, a vapor regulator means in vapor com- 
munication with the fuel vaporizer and the internal combustion 
engine for supplying fuel in varying amounts in response to varying 
conditions of demand on the engine and means connected to the 
system for sensing the conditions in the system and for switching 
said conventional fue! supply off and said primary fuel on when the 
conditions are sufficient for said primary fuel to operate the engine. 
Further in one embodiment only the primary fuel is used but it is 
used in liquid phase to inject the liquid primary fuel into the engine 
to start and operate the engine until conditions are sufficient for use 
of the vaporized primary fuel when said injectors are shut off. 


6230 Integrated, replaceable combustor swirler and fuel 
injector. Herman, A. S.; Reider, S. B.; Sharpe, C. H. (to 
General Motors Corp). US Patent 4,216,652. 12 Aug 1980. 
Filed date 8 Jun 1978. vp. 

An air blast fuel supply system for a gas turbine engine com- 
prises a floating swirler separated from the fuel injector and means 
for radially supporting both the swirler and fuel injector for free 
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radial movement with respect to a combustor dome; a fuel atomiza- 
tion lip on the floating swirler is located in spaced overlying rela- 
tionship to a tangential fuel director to form an annular fuel film at 
the outlet of the fuel injector and an outer annular air flow direct- 
ing lip on the floating swirler directs inlet air flow against the fuel 
film as it leaves the atomization lip. The fuel injector includes a 
nozzle tube that slips to permit free axial movement of said fuel in- 
jector with resepct to the dome and wherein the tangential fuel di- 
rector maintains the annular fuel film throughout axially shifted po- 
sitions of said nozzle tube. This allows the fuel nozzle to be inserted 
through a small opening in the engine case while maintaining the 
integrated relationship with the swirler attached to the combustor. 
The fuel atomization lip has an outlet edge thereon and an outer 
annular air flow directing lip has outlet edge thereon maintained at 
a constantly fixed dimensional relationship therebetween through- 
out axial shifted positions of the nozzle tube whereby the fuel break 
-up point for atomization of fuel and air remains the same with re- 
spect to the combustor during engine operation. 


3303 Electric-powered Systems 


6231 (CONF-801022—, pp 405-412) Influence of con- 
stant power start/stop and regenerative braking regimes on ev 
batteries. Dowgiallo, E.J. (Army Mobility Equipment Re- 
search and Development Command, Fort Belvoir, VA); 
Caulder, S.M.; Simon, A.C. 1980. 

From Flywheel technology symposium; Scottsdale, AZ, 


USA (19 Oct 1980). 
Two constant power start/stop drive regimes were devel- 


oped - one without load leveling including regenerative braking 
and the other with load leveling. Two lead acid batteries were 
cycled to these profiles. The duty cycles which are based on a tran- 
sit bus application with three daily discharges between recharges 
are described. Data acquired during these runs are presented. Cells 
were removed at times and a microstructure analysis performed. 
The effects of temperature, regenerative braking, load leveling and 
depth of discharging are discussed as they effect capacity (range) 
and cycle life. The objective is to obtain design data such as effec- 
tive range and to elucidate the different effects of the two regimes 
on plate microstructure as a function of cycle life. 


6232 (DOE/CS—0026/12) Electric and hybrid vehicle 
program. Quarterly report, July-September 1980. (Florida 
State Dept. of Education, Tallahassee (USA)). Nov 1980. 
33p. NTIS, PC A03/MF AOl1. 

Highlights of near-term and longer-term research and devel- 
Opment activities, incentives and demonstration activities of the 
DOE program leading of the commercialization of electric and 
hybrid vehicles are summarized. Featured items include: aerody- 
namics as an integral EHV design parameter; research and develop- 
ment progress on near-term batteries; the environmental impact of 
EVs; preliminary design studies on four continuously variable trans- 
missions for electric vehicle application; and programs with indus- 
try for the development of induction motor drives for EVs. 


6233 (DOE/CS/51294—01) Near term electric test ve- 
hicle. Phase II. Final report. (General Electric Co., Schenec- 
tady, NY (USA)). Oct 1980. Contract AC03-76CS51294. 
Sip. NTIS, PC A04/MF AOl1. 

The status as of October 1980 of each engineering drawing 
for the near-term electric test vehicle, ETV-1, is itemized. (LCL) 


6234 (UCRL—85141) Inductive energy transfer in trans- 
portation. Walter, C.E.; Salisbury, J.D. (California Univ., 
Livermore (USA). Lawrence Livermore Lab.). 8 Nov 1980. 
Contract W-7405-ENG-48. 3lp. (CONF-801162—1). NTIS, 
PC A03/MF AOl. 

From 4. UMTA R and D conference; Norfolk, VA, USA 
(21 Nov 1980). 

The DOE program for studying the use of inductive energy 
transfer in transportation systems is reviewed. An inductive energy 
transfer system has an energy source consisting of insulated electri- 
cal conductors placed beneath the surface of a roadway, aligned 
with the direction of travel, and fed a relatively high alternating 
current. A vehicle, e.g., car, bus, or rail car, is equipped with a coil 
suitably wrapped around magnetic material and suspended beneath 
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the vehicle a short distance from the road surface. The ac in the 
energy source produces an alternating magnetic field which couples 
inductively with the power pickup coil under the vehicle and re- 
sults in vehicle propulsion. Investigations of this energy source for 
transportation in the US have considered the effect of its use on 
petroleum fuel consumption, system design and operation factors, 
adaptability to city and highway transportation, vehicle perform- 
ance, and assessment of the application of this system to auto- 
mobiles carrying auxiliary battery power equipment. These studies 
are briefly described. (LCL) 


Electrically powered motor vehicle. Eve, W. R.; 
Gould, J. S.; Sieontoben, J. V.; Pelcher, A. M.; Watson, R. 
E.; Winquist, R. D. (to Unique Mobility Inc). US Patent 
4,216,839. 12 Aug 1980. Filed date 20 Jul 1978. vp. 

An electrically powered vehicle achieves maximum structur- 
al strength with minimum weight by utilizing a combined body and 
chassis formed entirely of plastic material, molded and bonded into 
an integral composite structure which includes a central, hollow 
longitudinal beam, top, bottom, and side panels of the vehicle body 
portion, and a power unit supporting chamber at the forward end 
closing the forward end of the beam and tying it to the side panels. 
The beam holds the batteries, and the chamber contains all of the 
components of the power unit including the controlling device. The 
structure is thus as rigid and light as possible, in addition to elimi- 
nating any possibility of any unwanted grounding or electrical 
paths. The only metal in the vehicle is that of the additional com- 
ponents such as road wheels, suspension members, steering, and 
power unit and the fasteners and brackets used to retain them in 
mounted position. 


6236 Electrical vehicle controller with programmed 
motor current. Bourke, R. F.; Thimmesch, D. M. (to Gould 
Inc). US Patent 4,217,527. 12 Aug 1980. Filed date 19 Sep 
1978. vp. 

A variable duty cycle power converter operable in a current 
controlled loop and having means for delivering increased load cur- 
rent at low duty cycles for efficient use of the switching elements 
in the converter. A current limit is established for maximum duty 
cycle which allows current flow through the power switching ele- 
ments near but within the ratings of the devices. The maximum 
limit is programmed as a function of duty cycle to allow increased 
load current flow while maintaining the current through the power 
switching devices within ratings. As a result substantially increased 
current can be provided at low duty cycles without the need for 
using power switching devices of increased rating. 


6237 Propulsion system for electrical vehicle. Bourke, 
R. F.; Thimmesch, D. M. (to Gould Inc). US Patent 
4,217, 529. 12 Aug 1980. Filed date 19 Sep 1978. vp. 

A propulsion system for an electric vehicle in which a chop- 
per is used to provide controlled dc power to a separately excited 
dc propulsion motor. In order to provide increased torque for com- 
paratively short intervals to meet on-the-road requirements, the 
propulsion motor is provided with two sets of shunt field windings, 
and switch means are provided for connecting the windings in 
series or in parallel dependent upon the torque demands on the 
system. Normally the system is operated with the shunt field wind- 
ings in series. To meet transient demands for increased torque, such 
as rapid acceleration from a stop light or improved gradability on 
hills, means are provided for detecting such increased torque de- 
mands and switching the field windings from series to parallel con- 
figuration thereby increasing the field flux and causing the motor to 
produce increased torque. The parallel connected field windings 
compensate for the demagnetizing effect of high armature currents 
without the need for a series field winding. 


6238 Combined hydraulic and regenerative braking 
system. Venkataperumal, R.R.; Mericle, G.E. (to Dept. of 
Energy). US Patent Application 065,033. 9 Aug 1979. 2Ip. 

A combined hydraulic and regenerative braking system and 
method for an electric vehicle is disclosed. The braking system is 
responsive to the applied hydraulic pressure in a brake line to con- 
trol the braking of the vehicle to be completely hydraulic up to a 
first level of brake line pressure, to be partially hydraulic at a con- 
stant braking force and partially regenerative at a linearly increas- 
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ing braking force from the first level of applied brake line pressure 
to a higher second level of brake line pressure, to be partially hy- 
draulic at a linearly increasing braking force and partially regenera- 
tive at a linearly decreasing braking force from the second level of 
applied line pressure to a third and higher level of applied line pres- 
sure, and to be completely hydraulic at a linearly increasing brak- 
ing force from the third level to all higher applied levels of line 
pressure. 


3304 Hybrid Systems 


REFER ALSO TO CITATION(S) 6232 


6239 (CONF-801022—, pp 188-197) Control consider- 
ations for a flywheel hybrid automobile with a mechanical 
continuously-variable transmission. Beachley, N.H.; Frank, 
A.A. (Univ. of Wisconsin, Madison). 1980. 

From Flywheel technology symposium; Scottsdale, AZ, 
USA (19 Oct 1980). 

e flywheel-transmission-internal combustion engine hybrid 
vehicle concept presents a number of unique control requirements. 
For consumer acceptance, all control functions must be accom- 
plished automatically so that the car can be driven in the same 
manner as a conventional automatic transmission vehicle. In con- 
trast to a conventional vehicle, the speed of a flywheel car is con- 
trolled by controlling the continuously-variable transmission 
(CVT). A torque control system is found to be the best approach. 
The alternative, ratio control, requires a more sophisticated system 
and presents a strong possibility for instability in the flywheel-drive 
train-vehicle system. Thus the transmission becomes a torque 
matching device rather than a speed matching device. With torque 
control the CVT ratio itself becomes a resultant variable rather 
than a controlled variable, and need only be considered for second- 
ary functions such as gear shifting. Methods of implementing 
torque control are described for CVT designs based on the rolling 
contact traction drive, the variable V-belt, hydrostatic, and slipping 
clutch principles. For best fuel economy it is useful to vary both 
the minimum and maximum allowable flywheel speeds as functions 
of vehicle speed, operating mode, and system parameters. It is also 
advantageous under certain conditions to declutch the flywheel and 
drive directly from the engine. These control aspects and others are 
discussed. 


6240 (CONF-801022—, pp 198-208) Evaluation of a 
hybrid flywheel/battery propulsion system for electric vehi- 
cles. Cornell, E.P. (General Electric Company, Schenec- 
tady, NY); Turnbull, F.G.; Barlow, T.M. 1980. 

From Flywheel technology symposium; Scottsdale, AZ, 
USA (19 Oct 1980). 

The development, fabrication, and testing of a regenerative 
flywheel energy storage system for a battery/flywheel electric ve- 
hicle for commuter application is reviewed. The system consists of 
a steel flywheel coupled to a high-speed inductor motor/alternator 
fed by a load-commutated inverter/rectifier which does not utilize 
a shaft position sensor for inverter control. Computer control is 
used to provide component as well as overall system control and 
data acquisition. This flywheel energy storage system was labora- 
tory tested over the SAE J227a Schedules D, C, and B driving 
cycles, using a laboratory simulation of an electric vehicle drive. 
Results show that maximum benefit occurs on the Schedule D 
cycle for which the overall system was optimized. From these tests, 
recommendations for which the overall system was optimized. 
From these tests, recommendations for additional improvements to 
this propulsion system are made. 


6241 (CONF-801022—, pp 339-352) Hybrid electric 
power systems using flywheels. Reimers, E. ( Dept. of 
Energy, Washington, DC); Barlow, T.M. 1980. 

From Flywheel technology symposium; Scottsdale, AZ, 
USA (19 Oct 1980). 

The flywheel is used as 1n energy storage device in hybrid 
electric vehicle propulsion systems and in a utility power residential 
system. Current expaperimental equipment designs are perform- 
ance-optimized by combining state-of-the-art and space age technol- 
ogies, system configurations, and component concepts with little 
regard to the user’s cost. The high cost, in turn, delays commercial- 
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ization of new equipment concepts. One way to maximize equip- 
ment utility at lowest first cost is to limit the major development 
effort to the flywheel rotor and its ancillaries, while attempting to 
utilize commerically available components in a suitable system con- 
figuration. In most cases this can be done with little weight penalty, 
and within acceptable limits prescribed for the particular applica- 
tion. This paper analyzes two potentially low-cost system design al- 
ternatives, both of which incorporate commercial machinery and a 
standard flywheel module rates at 17 kWh. The first design alterna- 
tive describes a hybrid electric propulsion drive that utilizes the fly- 
wheel as a load leveler and as a source of short-term peak power. 
In the second design alternative the flywheel is utilized as a source 
of long-term power in a residential power supply externally 
charged by an intermittently energized solar photovoltaic-wind 
power supply. Most importantly in both cases the electric machin- 
ery is utilized at highest component utility, which is one of the re- 
quirements to reduce first equipment cost. 


6242 (CONF-801022—, pp 403-404) High performance 
dual mode car. Rabenhorst, D.W. (Johns Hopkins Univ., 
Laurel, MD). 1980. 

From Flywheel technology symposium; Scottsdale, AZ, 
USA (19 Oct 1980). 

A new concept dual mode vehicle is described which com- 
bines the advantages of the electric and engine operating cycles 
without compromising vehicle acceleration. This vehicle utilizes a 
relatively large flywheel for the electric driving cycle, instead of 
batteries. This permits the use of a mechanical transmission having 
several times the horsepower than would be practical in an all-elec- 
tric drive train. A very small engine is included to provide ex- 
tended range capability. However, unlike previous dual model con- 
cepts, this engine is only used to overcome rolling losses, and never 
powers the vehicle directly. Excess power for acceleration, passing 
and hill climbing is provided by the oversized flywheel and trans- 
mission. The large flywheel also eliminates the requirement for a 
second variable transmission, since the rotational speed range is 
mininmal during engine operation. The application of this high per- 
formance dual mode concept to an existing subcompact production 
vehicle could result in the following improvements in vehicle per- 
formance: fuel performance at 55 miles an hour would be about 71 
miles per gallon; Range per tankful would be 700 miles; fuel con- 
sumption on board the vehicle is zero for the first 25 miles of urban 
travel; fuel performance over a range which satisfies more than 
90% of all anticipated urban trips (50 miles) is of the order of 140 
miles per gallon; normal acceleration and hill-climbing power is in- 
creased as much as 200% over the original vehicle; size, weight, 
passenger and cargo space and production cost are expected to be 
virtually unchanged from the original vehicle. 


6243 (CONF-801022—, pp 413-420) Combined energy 
storage (flywheel/battery hybrid). Kuznetsov, E. (Battelle 
Columbus Labs., OH); Kinzel, G. 1980. 

From Flywheel technology symposium; Scottsdale, AZ, 
USA (19 Oct 1980). 

The idea of combining the energy storage features of a fly- 
wheel and a battery is presented. By using a battery as the ballast in 
a multirimmed flywheel design, the energy density of the flywheel 
can be dramatically improved. Such a flywheel can store energy 
even when at rest so that the total flywheel energy density is not as 
strong a function of speed as in the case of a conventional flywheel. 
In fact, flywheel speed then becomes a design variable which need 
not always be maximized for optimum system performance. 


3305 Flywheel Propulsion 


6244 (CONF-801022—, pp 4-12) Flywheel energy accu- 
mulators for city buses: steel and composite design. Besel, G.; 
Hau, E. (MAN-Neue Technologie, Munich, , Germany). 
1980. 

From Flywheel technology symposium; Scottsdale, AZ, 
USA (19 Oct 1980). 

The design and the development of different types of fly- 
wheel energy accumulators for city buses are discussed. The test 
results of a flywheel unit consisting of a steel rotor, a cast steel 
housing and a reduction gear are discussed. Current efforts include 
the development of a fibre compound rotor with a maximum 
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energy capacity of 750 Wh. This program is carried out in the 
framework of a working group Gyrobus comprising MAN, 
Daimler Benz, Bosch and the Technical Universities of Aachen and 
Berlin. With the support of the German Ministry of Research and 
Technology three experimental buses will be equipped with hybrid 
drive systems consisting of a diesel engine and a flywheel energy 
accumulator. 


6245 (CONF-801022—, pp 13-19) UMTA flywheel trol- 
ley coach program: an overview. Decker, H.D. (Transporta- 
tion Systems Center, Cambridge, MA). 1980. 

From Flywheel technology symposium; Scottsdale, AZ, 
USA (19 Oct 1980). 

Based on the favorable results of recent parallel studies by 
General Electric and Garrett/AiResearch, UMTA has proceeded 
to implement the development of engineering prototype flywheel 
propulsion systems for urban transit coaches. Parallel contracts for 
the development of competitive prototypes have been awarded 
with Generel Electric using a steel flywheel and Garrett a flywheel 
of composite material. System design and fabrication will be fol- 
lowed by comprehensive laboratory tests, and each prototype will 
subsequently be installed in an urban transit coach for field test and 
evaluation in both a pure flywheel/trolley coach hybrid mode. 
When operating off the flywheel, the coach will have a range of 
3.5 miles between flywheel charges with all auxiliary systems oper- 
ating, and 6 miles with minimum auxiliary loads. Flywheel charging 
is accomplished though automatic power collectors that engage a 
wayside dc source at terminal and transfer points or under wire 
when operating as a trclley coach. Advantages of the system in- 
clude reduced energy consumption through recuperation of braking 
energy, independence from petroleum fuels, and minimized noise 
and pollution. Satisfactory demonstration of performance by the 
prototypes would be followed by deployment of several vehicles of 
each type in revenue service. 


6246 (CONF-801022—, pp 20-21) Flywheel automotive 
marketability: an overview. Adolfson, W.F. (Advanced 
Technology, Inc., McLean, VA). 1980. 

From Flywheel technology symposium; Scottsdale, AZ, 
USA (19 Oct 1980). 

Significant reduction in domestic consumption of liquid pe- 
troleum fuels in the automobile transportation sector is possible by 
applying flywheel energy storage (FES) technology to convention- 
al gasoline-powered vehicles or integrating an FES system with an 
electric vehicle to enhance performance. While the DOE estimates 
that annual fuel savings from using flywheel hybrid vehicles could 
be about 20 MBOE by the year 2000, the US automobile manufac- 
turers, however, believe they can meet Federal requirements for 
more efficient cars with downsized fleets, weight reduction, im- 
proved engines and more efficient transmissions. These measures 
are regarded as more cost effective than developing FES technol- 
ogy, whose future in automotive applications is perceived very pes- 
simistically. Ways of altering this perception are discussed. 


6247 (CONF-801022—, pp 131-144) Analog simulation 
of a flywheel propulsion system for buses. Ong, C.M. 
(Purdue Univ., West Lafayette, IN). 1980. 

From Flywheel technology symposium; Scottsdale, AZ, 
USA (19 Oct 1980). 

Simulation plays an important role in the design and per- 
formance evaluation studies of most new systems. Analog and digi- 
tal techniques may be used in a simulation, each has its own advan- 
tages and disadvantages. For thyristor drive systems, an analog sim- 
ulation is generally considered more efficient. The techniques are 
presented which are used in an analog simulation of a flywheel 
energy storage drive system, in which the electrical components, 
such as the thyristors of the converter, the controller, and the elec- 
trical machines are simulated in detail. Such a simulation is ex- 
tremely useful for purposes of gathering design information on the 
voltage stresses on the various components, especially the semicon- 
ductor devices, in evaluating the dynamic performances of the 
system under different types of control, and in investigating the ef- 
fects of changes in system parameters. 


6248 (CONF-801022—, pp 145-152) Flywheel energy 
storage propulsion system for intra urban buses. Rinehart, 
R.E. (General Electric Co., Erie, PA). 1980. 
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From Flywheel technology symposium; Scottsdale, AZ, 
USA (19 Oct 1980). 

The development of a flywheel energy storage propulsion 
system for an urban transit coach is described. This project is being 
carried out under government contract, and is a major element in 
an energy conservation and propulsion technoloy program that is 
jointly sponsored by the US Departments of Energy (DOE) and 
Transportation (DOT). Within DOT, responsibility for this pro- 
gram rests with the Urban Mass Transportation Administraton 
(UMTA), and UMTA has designated DOT's Transportation Sys- 
tems Center (TSC) in Cambridge, Mass., as its systems manager. 
The designs of the key system elements - the flywheel machine 
package, the power conditioning subsystem, and the dc traction 
motor - are briefly described at their present stage of development, 
together with the installation proposed for mounting the system in 
the coach. Operation of the flywheel powered coach is described as 
it executes a typical urban transit mission. Projected performance of 
the flywheel-powered coach is then presented, and the estimated 
life cycle costs compared with those of diesel and electric trolley 
coach systems. 


6249 (CONF-801022—, pp 153-158) Flywheel trolley 
coach propulsion with a high-capacity composite flywheel. 
Lawson, L.J. (Garrett-AiResearch, Torrance, CA). 1980. 

From Flywheel technology symposium; Scottsdale, AZ, 
USA (19 Oct 1980). 

The development of a flywheel propulsion system for a full- 
size transit bus is currently in progress at Garrett under a US De- 
partment of Transportation contracted program sponsored by the 
Urban Mass Transportation Administration (UMTA) and managed 
by the Transportation Systems Center (TSC). A determination of 
requirements for the flywheel coach based on contacts with the 
transit industry has shown that the maximum possible range be- 
tween recharges is desired. Thus, consideration has been directed 
toward a composite flywheel rotor since this technology can pro- 
vide a high-capacity flywheel package (including containment) 
which has an energy density which is several times that of a metal- 
lic flywheel unit. The composite flywheel under development will 
provide more than 12 kWh of usable energy which will provide an 
urban operating range for the bus of nearly six kilometers between 
charges. The demonstration of flywheel propulsion in transit buses 
is expected to establish new alternatives in energy-efficient, ecologi- 
cally acceptable urban transit vehicles. 


6250 (CONF-801022—, pp 168-174) Design and fabri- 
cation of a flywheel rotor for automotive use. Post, S.F.; 
Younger, F.C. (William M. Brobeck and Associates, Berke- 
ley, CA). 1980. 

From Flywheel technology symposium; Scottsdale, AZ, 
USA (19 Oct 1980). 

A program for the design and fabrication of a fiber-compos- 
ite flywheel is described. The objective of the program is usable 
energy storage in the range of 1 to 5 kWh with a total energy den- 
sity in excess of 80 Wh/kg at the maximum operating speed. The 
design output power is 37 kW and the maximum dimensions are 35 
cm diameter and 13 cm axial height. The design uses a biannulate 
rim of S2 fiberglass/epoxy overwrapped with Kevlar 49/epoxy. 
This rim is supported from an aluminum hub by polar catenary 
spokes filament wound with Kevlar 29/epoxy. The Kevlar 29/ 
epoxy spokes have a lower tensile modulus than the rim materials 
so compatible strain levels can be achieved without excessive stress 
in the spokes. The stress analysis for the biannulate rim shows 
nearly optimum tangential stress levels in each of the two materials 
and a very reasonable distribution of radial stresses. Compressive 
radial stress occurs at the interface between the S2 fiberglass/epoxy 
and the Kevlar 49/epoxy. The spoke design concept permits a care- 
ful balance of spoke flexibility to assure that the spoke stiffness is 
adequate to maintain concentricity of the rim and hub to satisfy dy- 
namic stability requirements while at the same time being flexible 
enough to allow dilation of the rim due to centrifugal loading with- 
out imposing excessive radial loads at the rim-to-spoke attachment 
points. Two flywheels were fabricated and delivered. A usable 
energy of .97 kWh is expected. A total energy density of 87 Wh/kg 
is expected at the maximum operating speed of 56,000 rpm. 


6251 (CONF-801022—, pp 181-186) Elastomeric regen- 
erative braking systems. Hoppie, L.O. (Eaton Corp., South- 
field, MI). 1980. 
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From Flywheel technology symposium; Scottsdale, AZ, 
USA (19 Oct 1980). 

Initial tests have been completed on full-scale elastomeric 
energy storage units intended for a regenerative braking system ap- 
plication on automobiles. The round-trip energy transfer efficiency 
of the storage units approached 90%, but showed a fatigue lif. of 
only a few thousand cycles. These values are in good agreement 
with corresponding values obtained during the testing of small-scale 
samples. Small scale samples of a different stressing scheme show 
efficiencies in excess of 90%, and fatigue lives in excess of 105 
cycles. A tentative design based on this stressing scheme is de- 
scribed. 


6252 (CONF-801022—, pp 240-258) Simplified gyro- 
dynamics of road vehicles with high-energy flywheels. Mc- 
Donald, A.T. (Purdue Univ., West Lafayette, IN). 1980. 

From Flywheel technology symposium; Scottsdale, AZ, 
USA (19 Oct 1980). 

Concern has been expressed about the safety of using high- 
energy flywheels in vehicles that operate in mixed traffic on public 
highways. Concern focuses on the need to contain the kinetic 
energy and angular momentum of the energy storage element. Usu- 
ally the potential is cited for large gyrodynamic moments during 
normal maneuvers, collision-avoidance, or in post-collision situa- 
tions. Gyrodynamic properties of kinetic energy wheels are ana- 
lyzed in this paper. Basic equations are reduced to parametric forms 
and used to construct a nomograph. The parameters considered are 
kinetic energy, angular momentum, precession rate, and reaction 
torque. The nomograph may be used to find the reaction torque ap- 
plied to a vehicle during arbitrary maneuvers; its application is il- 
lustrated by two detailed examples. The examples show the deci- 
sions required of the analyst, and guide the choice of appropriate 
parameter values. The nomograph permits quick calculation of gyr- 
odynamic reactions for alternative components and maneuvers. It 
should be useful to those involved in parametric studies of highway 
vehicles with high-energy flywheels. The nomograph and the ex- 
amples presented show that gyrodynamic reactions are small for 
reasonable designs. 


3306 Vehicle Design Factors 


6253 (CONF-801022—, pp 175-180) Composite material 
flywheel for UMTA flywheel trolley coach. Place, T.W. 
——— Manufacturing Co. of California, Torrance). 
1980. 

From Flywheel technology symposium; Scottsdale, AZ, 
USA (19 Oct 1980). 

A 15 kW-h composite energy storage flywheel has been se- 
lected for the Flywheel Trolley Coach Propulsion System being 
developed for the Urban Mass Transportation Administration 
(UMTA) of the US Department of Transportation. The features of 
the flywheel energy storage unit and similar composite flywheels 
from which the selected design was derived are discussed. The 
design of the flywheel rotor is based on the 4-spoked hub compos- 
ite rim flywheel developed by AiResearch. The flywheel is 1.067 m 
in dia, and 0.59 m in length. The composite rim is made of separate, 
concentric rings of S-2 glass/epoxy and Kevlar/epoxy. The general 
design approach is to use a proven design and scale the size to fit 
the performance requirements. Verification tests of the composite 
rim materials were completed prior to fabrication of the module 
test rotor. A tensile fatique test on a single ring was performed for 
1 million cycles at maximum design stress. Also, the composite ma- 
terial was tested for compatibility with the lubrication fluid being 
used in the Energy Storage Unit. The flywheel rotor module is 
geometrically scaled from prior flywheel rotors built and tested at 
AiReseach. In the UMTA Flywheel Trolley Coach rotor, individu- 
al modules will be placed side-by-side to obtain the required energy 
storage capacity. The five prior programs added to the confidence 
of designing a coach flywheel. The containment of the flywheel 
rotor within its housing has been demonstrated several times and 
the ease of containment has been impressive as compared to iso- 
tropic materials. Cyclic life of the flywheel rotor module will be 
demonstrated as part of the UMTA Flywheel Trolley Coach pro- 
gram. 
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6254 High-efficiency hydrostatic vehicular drive system. 
Hamma, K. (to Zahnradfabrik Friedrichshafen Ag (Ger- 
many, Federal Republic Of)). US Patent 4,216,656. 12 Aug 
1980. vp. 

A drive system has an engine that operates a control pump 
and a hydraulic variable-displacement drive pump having a control 
element and connected to a hydraulic motor. A servocylinder oper- 
ates the control element of the drive pump and is pressurized 
through a control line connected to the control-pump output. A 
control valve is connected between the control line and the sump 
of the system and is connected to the hydraulic line between the 
motor and the drive pump to reduce pressure in the control line 
when the higher pressure of the line between the drive pump and 
the motor rises within a predetermined range. Thus it is possible 
with a substantially constant engine speed to produce a substantially 
constant output torque, with only the displacement of the pump 
and pressure in the lines between the pump and the motor varying 
by appropriate control of the control-line pressure. 


3307 Emission Control 


REFER ALSO TO CITATION(S) 6221 


6255 Exhaust gas purifying system for internal combus- 
tion engines. Hattori, T.; Kondo, K.; Naito, J.; Nakase, T. 
(to Nippon Soken Inc (Japan)). US Patent 4,216,653. 12 
Aug 1980. vp. 

An exhaust gas purifying system of the type utilizing a 
threeway catalyst containing an oxygen storage material includes 
an electronic control unit for controlling the amount of secondary 
air supplied to the exhaust system of an internal combustion engine. 
The electronic control unit receives a signal from an exhaust air- 
fuel ratio sensor indicative of an air-fuel ratio of the exhaust gases 
and provides a pulse signal to an electromagnetic valve disposed in 
the passage of the secondary air leading to the upstream of the 
three-way catalyst. The amount of secondary air supplied to the ex- 
haust system is controlled such that the resultant exhaust gases 
having an exhaust air-fuel ratio greater than the stoichiometric ratio 
and those having an exhaust air-fuel ratio smaller than the stoichio- 
metric ratio are alternately supplied to the three-way catalyst there- 
by to achieve the average exhaust air-fuel ratio to fall within the 
optimum purifying conditions of the three-way catalyst. 


6256 Device for reducing noxious emissions from carbu- 
retor internal combustion engines. Dmitrievsky, A. V.; Ka- 
menev, V. F.; Pashin, J. M.; Prudov, N. M.; Shishkin, J. N.; 
Simatov, A. I.; Tjufyakov, A. S.; Yamolov, J. I. US Patent 
4,217,313. 12 Aug 1980. Filed date 21 Apr 1978. vp. 

A device for reducing noxious emissions from carburetor en- 
gines of the internal combustion type, the body of which comprises 
at least one main passage designed for feeding a fuel-air mixture to 
the engine cylinders and has an emulsion passage. The main passage 
accommodates a throttle valve which divides it into an upstream 
throttle space and a downstream throttle space, as viewed in the 
direction of the fuel-air mixture flow. The emulsion passage com- 
municates with the upstream throttle space substantially in the area 
where the throttle valve upper edge locates when the throttle valve 
is in the closed position and also communicates further, as viewed 
in the direction of the emulsion flow, via an adjustable throttle ele- 
ment with a chamber which communicates via an air passage with 
the upstream throttle space and via a passage with the downstream 
throttle space. The chamber accommodates a movable element 
adapted to move coaxially with the passage for the purpose of clos- 
ing same. A sleeve is installed in the chamber in such a manner that 
a narrow annular passage is formed between the inner wall of the 
sleeve and the outer wall of the movable element. Said annular pas- 
sage connects with the emulsion passage downstream of the adjust- 
able throttling element with respect to the direction of the emulsion 
flow and separates the chamber space communicating with the 
downstream throttle space from the chamber space which commu- 
nicates with the upstream throttle space. 
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6257 (DOE/CS/54240—T1) Hybrid fuels for highway 
transportation. Second annual technical progress report for 
the period 1 June 1979-1 June 1980. Ryan, T.W.; Likos, W.; 
Moses, C.A. (Southwest Research Inst., San Antonio, TX 
(USA)). Jun 1980. Contract AC04-78CS54240. 134p. NTIS, 
PC A07/MF AOl. 

A program has been developed to investigate the potential 
of hybrid fuels for use in highway transportation. Hybrids are fuels 
derived from combinations of readily available energetic non-con- 
ventional materials with petroleum. They are generally formulated 
as solutions, emulsions, or slurries. The underlying objective of the 
program is to reduce the use of petroleum-derived fuels and/or to 
minimize the processing requirements of the finished hybrid fuels. 
During the first year of the program, extensive work was done on 
the development and testing of water and alcohol emulsions and al- 
cohol solutions. In the second year, the emphasis was placed on the 
development and testing of hybrid fuel slurries. Components evalu- 
ated included carbohydrates and various forms of carbon. It was 
concluded that, of the slurries tested, the carbon (coke, carbon 
black, etc.) slurries have the most potential for development into 
finished fuels. The efforts during the third year will concentrate on 
advancing the development of the slurries (especially the carbon 
slurries) to the same point as the solutions and emulsions. This 
work will include examination of the mechanical difficulties, the 
stability problems, and the combustion phenomena observed when 
using slurries in heat engines. 
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REFER ALSO TO CITATION(S) 5644, 5645, 5674, 5712, 6051, 6061, 6061, 
6073, 6209, 6358, 6362, 6411, 6412, 6764 


6258 (DOE/ER/01198—1325) Studies of hydrogen em- 
brittlement and stress-corrosion cracking in an aluminum- 
zinc-magnesium alloy. Ciaraldi, S.W.; Nelson, J.L.; Yeske, 
R.A.; Pugh, E.N. (Illinois Univ., Urbana (USA). Dept. of 
Metallurgy and Mining Engineering). 1980. Contract AC02- 
76ERO01198. 1lp. NTIS, PC A02/MF AOl1. 

Tensile tests have been carried out on a high-purity A1-5.6 
Zn-2.6 Mg alloy hydrogenated by exposure to moist air. Results in- 
dicate that internal hydrogen embrittlement occurs by the forma- 
tion and rupture of a stress-induced hydride at the grain boundaries. 
The hydride, identified by electron diffraction as AlHs, is shown to 
be unstable in laboratory air, reverting to aluminum. The hydride 
phase was not detected in specimens failed by SCC, despite evi- 
dence that hydrogen is transported ahead of advancing stress-corro- 
sion cracks, and this leads to the possibility that a basically different 
mechanism may be responsible for SCC in this alloy. 


6259 (DOE/ET/13513—T3) Evaluation of hydrogen 
embrittlement in Cr-Mo pressure vessel steels. Topical report 
No. 1, Shaw, B.J.; Johnson, E.W. (Westinghouse Research 
and Development Center, Pittsburgh, PA (USA)). 24 Aug 
1980. Contract AC05-78ET13513. 20p. NTIS, PC A02/MF 
AOl. 

Commercial 2-1/4 Cr-1 Mo low strength steel specimens 
have been tested to measure their susceptibility to hydrogen em- 
brittlement in an environment of H2S at 50 psig. It was found that 
two factors, viz. (i) the plane stress zones on the crack front in 
compact tension specimens and (ii) incubation time effects, seriously 
confounded measurements on these steels when tested by conven- 
tional rising load experiments. Because of the incubation time 
effect, K/sub or/ (the stress intensity at which cracking starts in a 
rising load test) is a loading rate dependent variable and is usually 
significantly greater than the arrest stress intensity, K/sub arr/ in a 
bolt loaded test. K/sub arr/ must therefore be used as a measure of 
hydrogen resistance. The incubation time has been significantly re- 
duced by cyclicly loading in the environment to initiate the crack 
and K/sub arr/ has been measured by holding the specimen in con- 
stant displacement immediately after crack initiation. The plane 
stress problem has been eliminated by deeply side grooving the 
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compact tension (CT) specimens. As an example of the importance 
of these effects a 3T CT smooth sided specimen was compared 
with a side grooved 2T CT specimen of the same steel. Whereas 
the K/sub or/ value for the smooth 3T was approximately 150 ksi 
in/sup 1/2/ the K/sub arr/ value for the side notched 2T was ap- 
proximately 20 ksi in/sup 1/2/. A study of the effect of strength 
level is included. 


6260 (DOE/ET/13513—T4) Evaluation of hydrogen 
embrittlement in Cr-Mo pressure vessel steels. Topical report 
No. 1. Shaw, B.J.; Johnson, E.W. (Westinghouse Research 
and Development Center, Pittsburgh, PA (USA)). 24 Au 
oy Contract AC05-78ET13513. 36p. NTIS, PC ‘A03/ME 
AOl. 

Commercial 2 1/4 Cr-1 Mo low strength steel specimens 
have been tested to measure their susceptibility to hydrogen em- 
brittlement in an environment of H2S at 50 psig. It was found that 
two factors, viz. (1) the plane stress zones on the crack front in 
compact tension specimens, and (2) incubation time effects, serious- 
ly confounded measurements on these steels when tested by con- 
ventional rising load experiments. Because of the incubation time 
effect, K/sub or/ (the stress intensity at which cracking starts in a 
rising load test) is a loading rate dependent variable and is usually 
significantly greater than the arrest stress intensity, K/sub arr/ in a 
bolt loaded test. K/sub arr/ must therefore be used as a measure of 
hydrogen resistance. The incubation time has been significantly re- 
duced by cyclicly loading in the environment to initiate the crack 
and K/sub arr/ has been measured by holding the specimen in con- 
stant displacement immediately after crack initiation. The plane 
stress problem has been eliminated by deeply side grooving the 
compact tension (CT) specimens. As an example of the importance 
of these effects a 3T CT smooth sided specimen was compared 
with a side grooved 2T CT specimen of the same steel. Whereas 
the K/sub or/ value for the smooth 3T was approximately 150 ksi 
in/sup 1/2/ the K/sub arr/ value for the side notched 2T was ap- 
proximately 20 ksi in/sup 1/2/. A study of the effect of strength 
level is included. 


6261 (HEDL-TME—80-71) Fatigue-crack growth be- 
havior in ferritic alloys for potential GCFR structural appli- 
cations. James, L.A. (Hanford Engineering Development 
Lab., Richland, WA (USA)). Dec 1980. Contract AC14- 
76FF02170. 3ip. NTIS, PC A03/MF AOl1. 

The fatigue-crack growth behavior of two ferritic steels 
(Modified 9Cr-1IMo and HT-9) was studied over the temperature 
range 24 to 538°C. Results from a previous study are also included 
for a 2-1/4Cr-1Mo steel tested under identical conditions. In gener- 
al, crack growth rates increased with increasing temperature, but at 
a given temperature, there was little or no difference in the behav- 
ior of any of the three alloys. Little effect of crack orientation was 
also noted at any of the test temperatures. 7 figures, 5 tables. 


6262 (IS-M—301) Use of in situ wire in small magnets. 
Finnemore, D.K.; Ostenson, J.E.; Verhoeven, J.D.; Gibson, 
E.D.; Schwall, R.E. (Ames Lab., IA (USA); Iowa State 
Univ. of Science and Technology, Ames (USA); Intermag- 
netics General Corp., Guilderland, NY (USA)). 1980. Con- 
tract W-7405-ENG-82. 2p. (CONF-800980—34). NTIS, PC 
A02/MF AO1. 

From Applied superconductivity conference; Santa Fe, NM, 
USA (29 Sep 1980). 

A number of small solenoids have been wound from NbsSn- 
Cu in situ wire in order to determine the suitability of these compo- 
sitions for magnet construction. Magnets were wound after the 
wire was reacted and it was found that bending strains as large as 
2% at the outer surface of the wire can be used with no degrada- 
tion of the critical current. Calorimetric measurements of the ac 
losses indicate full penetration of the magnetic field into the wire 
above 8 Tesla. In addition it is found that losses are proportional to 
frequency as would be expected if the losses were hysteretic. Both 
the core method and an external diffusion method can be used satis- 
factorily for the fabrication of long lengths of wire. 
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6263 (IS-M—302) Preparation of in-situ NbsSn-Cu wire 
by consumable arc melting. Verhoeven, J.D.; Schmidt, F.A.; 
Gibson, E.D.; Ostenson, J.E.; Finnemore, D.K. (Ames Lab., 
IA (USA)). 1980. Contract W-7405-ENG-82. 5p. (CONF- 
800980—33). NTIS, PC A02/MF AO1. 

From Applied superconductivity conference; Santa Fe, NM, 
USA (29 Sep 1980). 

Procedures have been developed for casting 10 cm diameter 
Cu-Nb ingots and for fabricating these castings into NbsSn-Cu in- 
situ wire. Operating conditions which produce consumable arc cast 
ingots homogeneous to 1.5 wt % Nb are presented along with anal- 
yses of macrosegregation, carbon pickup and Nb dendrite size. 
Carbon impurity level is found to be an important parameter which 
controls the critical current. 


6264 (LBL—11239) Development of a high strength, hy- 
drogen-resistant austenitic alloy. Chang, K.M.; Klahn, D.H.; 
Morris, J.W. Jr. (California Univ., Berkeley (USA). Law- 
rence Berkeley Lab.). Aug 1980. Contract W-7405-ENG-48. 
10p. (CONF-800850—4). S, PC A02/MF A0Ol1. 

From International conference on effects of hydrogen on 
materials; Jackson Lake Lodge, WY, USA (26 Aug 1980). 

Research toward high-strength, high toughness nonmagnetic 
steels for use in the retaining rings of large electrical generators led 
to the development of a Ta-modified iron-based superalloy (Fe-36 
Ni-3 Ti-3 Ta-0.5 Al-1.3 Mo-0.3 V-0.01 B) which combines high 
strength with good toughness after suitable aging. The alloy did, 
however, show some degradation in fatigue resistance in gaseous 
hydrogen. This sensitivity was associated with a deformation-in- 
duced martensitic transformation near the fracture surface. The ad- 
dition of a small amount of chromium to the alloy suppressed the 
martensite transformation and led to a marked improvement in hy- 
drogen resistance. 


6265 (SAND—80-1441C) Thermal stress relieving of 
dilute uranium alloys. Eckelmeyer, K.H. (Sandia National 
Labs., Albuquerque, NM (USA)). 1980. Contract AC04- 
76DP00789. 16p. (CONF-801061—5). NTIS, PC A02/MF 
AOl. 

From Conference on high density penetration materials; 
Charlottesville, VA, USA (28 Oct 1980). 

The kinetics of thermal stress relieving of uranium - 2.3 wt. 
% niobium, uranium - 2.0 wt. % molybdenum, and uranium - 0.75 
wt. % titanium are reported and discussed. Two temperature re- 
gimes of stress relieving are observed. In the low temperature 
regime (T < 300°C) the process appears to be controlled by an 
athermal microplasticity mechanism which can be completely sup- 
pressed by prior age hardening. In the high temperature regime 
(300°C < T < 550°C) the process appears to be controlled by a 
classical diffusional creep mechanism which is strongly dependent 
on temperature and time. Stress relieving is accelerated in cases 
where it occurs simultaneously with age hardening. The potential 
danger of residual stress induced stress corrosion cracking of urani- 
um alloys is discussed. It is shown that the residual stress relief 
which accompanies age hardening of uranium - 0.75% titanium 
more than compensates for the reduction in K/sub ISCC/ caused 
by aging. As a result, age hardening actually decreases the suscepti- 
bility of this alloy to residual stress induced stress corrosion crack- 


ing. 


6266 (SAND—80-8656) Hydrogen trapping in FCC 
metals. Thomas, G.J. (Sandia National Labs., Livermore, 
CA (USA)). Oct 1980. Contract AC04-76DP00789. 20p. 
(CONF-800850—3). NTIS, PC A02/MF A0Ol1. 

From International conference on effects of hydrogen on 
materials; Jackson Lake Lodge, WY, USA (26 Aug 1980). 

Desorption measurements have been employed to study trap- 
ping in cold-worked and impurity-doped nickel. The data was ana- 
lyzed using numerical solutions to diffusion models to obtain trap 
binding energies. The present results, as well as literature data, indi- 
cate low binding energies relative to bulk diffusional activation en- 
ergies in nickel and austenitic steels, in contrast to the ferritic case. 
This suggests that enhancement of hydrogen concentrations at trap 
sites may not be very large. The small binding energies to defect 
strain fields indicate that hydrogen in solution induces a small lat- 
tice relaxation in these metals. 
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6267 (UCRL—84358) Acoustic emission under biaxial 
stresses in unflawed 21-6-9 and 304 stainless steel. Hamstad, 
M.A.; Leon, E.M.; Mukherjee, A.K. (California Univ., 
Livermore (USA). Lawrence Livermore National Lab.; 
California Univ., Davis (USA)). 31 Oct 1980. Contract W- 
ee ae 36p. (CONF-801221—1). NTIS, PC A03/ 
AOl. 

From Elastic waves and microstructures conference; Oxford, 
UK (16 Dec 1980). 

Acoustic emission (AE) testing has been carried out with un- 
iaxial and biaxial (2:1 stress ratio) stressing of smooth samples of 21- 
6-9 and 304 stainless steel (SS). Uniaxial testing was done with 
simple tensile and compression samples as well as with the special 
biaxial specimens. Biaxial tensile stressing was accomplished with a 
specially designed specimen, which had been used previously to 
characterize AE in 7075 aluminum under biaxial stressing. Results 
were obtained for air-melt and for vacuum-melt samples of 21-6-9 
SS. The air-melt samples contain considerably more inclusion parti- 
cles than the vacuum-melt samples. For the 304 SS, as received ma- 
terial was examined. To allow AE correlations with microstructure, 
extensive characterization of the 21-6-9 microstructure was carried 
out. Significant differences in AE occur in biaxially stressed speci- 
mens as compared to uniaxially stressed samples. 15 figures, 3 
tables. 


6268 Structural parameters for the suspected pressure- 
induced electron transition in InBi. Jorgensen, J.D.; Clark, 
J.B. (Solid State Science Division, Argonne National Labo- 
ratory, Argonne, Illinois 60439). W-31-109-ENG-38. Physi- 
cal Review, Section B: Condensed Matter (U.S.); 22: No. 12, 
6149-6154(15 Dec 1980). 

Lattice parameters and atomic positions for InBi have been 
measured at pressures up to 25.6 kbars by time-of-flight neutron 
powder diffraction. The structure remains tetragonal (P4/nmm). 
However, the compression along the a direction is largest at low 
pressures and exhibits a broad minimum around 14 kbars which ap- 
pears to be accompanied by a change in the pressure dependence of 
individual In—Bi and Bi—Bi nearest-neighbor distances. These ob- 
servations are consistent with a pressure-induced electron transition 
involving the disappearance of a hole pocket upon increasing pres- 
sure. 


6269 Enhanced reactivity of ordered monolayers of gold 
on Pt(100) and platinum on Au(100) single-crystal surfaces. 
Sachtler, J.W.A.; Van Hove, M.A.; Biberian, J.P.; Somorjai, 
G.A. (Materials and Molecular Research Division, Law- 
rence Berkeley Laboratory, Berkeley, California 74720). W- 
7405-ENG-48. Physical Review Letters (U.S.); 45: No. 19, 
1601-1603(10 Nov 1980). 

Gold was deposited on Pt(100) and platinum was deposited 
on Au(100) single-crystal surfaces. Cyclohexene dehydrogenation 
rates were enhanced about fivefold relative to clean Pt(100) by just 
one monolayer of gold on Pt(100) and also by ordered platinum 
layers in inactive Au(100). 


6270 Measurement of the static structure factor for con- 
duction electrons with use of synchrotron radiation. Eisen- 
berger, P.; Marra, W.C.; Brown, G.S. (Beil Laboratories, 
Murray Hill, New Jersey 07974). Physical Review Letters 
(U.S.); 45: No. 17, 1439-1442(27 Oct 1980). 

A technique for directly measuring the static structure factor 
for electrons with use of synchrotron radiation is described. Results 
for the conduction electrons in beryllium and the basal plane of 
graphite show a peak at ktilde)=2k/sub F/ as predicted, but the 
pair correlation function shows an anomaly at distances consider- 
ably shorter than the mean interparticle separation. 


6271 Effect of high-magnetic fields on the electronic 
specific heat in the strongly Pauli-paramagnetic compound 
LuCo2. Ikeda, K.; Gschneidner, K.A. Jr. (Ames Laboratory 
and Department of Materials Science and Engineering, 
Iowa State University, Ames, Iowa 50011). WPAS-KC-02- 
01;W-7405-ENG-82. Physical Review Letters (U.S.); 45: No. 
16, 1341-1344(20 Oct 1980). 

The low-temperature (1.3 to 20.0 K) heat capacity of the 
strongly Pauli-paramagnetic LuCo: compound was measured in 
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magnetic fields up to ~10T. The measured results show that the 
electronic-specific-heat constant decreases with increasing magnetic 
field (11% at 10 T), while the Debye temperature does not change. 
This is probably due to the depression of spin fluctuation enhance- 
ment of the heat capacity by moments induced on the cobalt atoms 
by the high magnetic fields. These results appear to be in accord 
with recent theoretical predictions. 


6272 Corrosion monitoring apparatus. Isaacs, H.S.; 
Weeks, J.R. (to Dept. of Energy). US Patent 4,181,882. 1 
Jan 1980. Filed date 19 Jan 1978. 12p. 

PAT-APPL-916,624. 

A corrosion monitoring device in an aqueous system is dis- 
closed which includes a formed crevice. The corrosion of the sur- 
faces forming the crevice is monitored by the use of an ac electrical 


signal. 


6273 (ORNL-tr—4694) Corrosion of AISI 316 and AISI 
304 stainless steel with iodine vapor. Fukuda, T.; Omori, S. 
(Japan Atomic Energy Research Inst., Tokyo). [nd]. Con- 
tract W-7405-ENG-26. 34p. NTIS, PC A03/MF AOl. 

The weight loss of stainless steel in corrosion with iodine 
vapor was studied at 500 to 1000°C and an iodine vapor pressure 
range of 0.05 to 0.5 mm Hg, using a thermobalance. In the initial 
stage of corrosion, the weight loss rate is largely influenced by so- 
lution treatment or surface treatment; the induction period, ob- 
served for solution-treated samples, is shortened or eliminated by 
fission-fragment irradiation, ion-bombardment or mechanical polish- 
ing, and in some cases corrosion is even accelerated by the surface 
treatments. A constant weight loss region follows the initial stage 
of corrosion. In this region, the weight loss rate is not dependent 
on treatment to the samples, and has a linear relationship with the 
vapor pressure of iodine. The rate is the largest at about 800 and 
750°C for AISI 316 s. s. and AISI 304 s. s. The rates in general are 
larger for AISI 304 s. s. than for AISI 316 s. s. below 700°C but 
almost the same above 800°C. Corrosion product layer is observed 
on the surface of the sample below 700°C. Based on these findings, 
the corrosion process is discussed. The deposition of corrosion 
product in a temperature gradient tube is also described. 


3602 Ceramics, Cermets, And Refractories 


6274 (IS-M—300) Proton NMR spin-lattice relaxation 
time characterization of a-Si(H) structure. Lowry, M.E.; 
Barnes, R.G.; Torgeson, D.R.; Jeffrey, F.R. (Ames Lab., IA 
(USA); Iowa State Univ. of Science and Technology, Ames 
(USA). Dept. of Physics). 1980. Contract W-7405-ENG-82. 
10p. (CONF-801 124—38). NTIS, PC A02/MF AO1. 

From 3. annual meeting of the Materials Research Society; 
Boston, MA, USA (17 Nov 1980). 

NMR data are presented for reactively sputtered amorphous 
silicon-hydrogen alloys (a-Si(H)). Measured differences in two of 
the samples are attributed to two distinct morphologies: a mixed 
phase (monohydride and dihydride) and a purely monohydride 
composition. Features of the mixed phase morphology have been 
modeled. Room temperature, 35 MHz spin-lattice relaxation times 
are presented for a series of monohydride samples prepared with 
systematically varied sputtering parameters. A correlation of proton 
Ti with the density of ESR states is suggested. 


6275 (IS-M—307) Hydrides examined by nuclear mag- 
netic resonance. Barnes, R.G. (Ames Lab., IA (USA); Iowa 
State Univ. of Science and Technology, Ames (USA). 
a of Physics). 1980. Contract W-7405-ENG-82. 19p. 
(CONF-801124—37). NTIS, PC A02/MF AO1. 

From 3. annual meeting of the Materials Research Society; 
Boston, MA, USA (17 Nov 1980). 

Nuclear magnetic resonance (NMR) method offer many op- 
portunities for studying both crystal and electronic structure in hy- 
drides, as well as the changes that occur in these at phase transi- 
tions. NMR also affords an almost uniquely powerful approach to 
the study of hydrogen diffusion in hydrides. The NMR of all three 
hydrogen isotopes can be utilized, as well as of a range of techno- 
logically significant metals. Single crystals are not required, samples 
need not be single-phase, and measurements can be conveniently 
made over a wide range of temperatures. 
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6276 Electronic structure of lanthanum perovskites with 
3d transition elements. Lam, D.J.; Veal, B.W.; Ellis, D.E. 
(Argonne National Laboratory, Argonne, Illinois 60439). 
Physical Review, Section B: Condensed Matter (U.S.); 22: No. 
12, 5730-5739(15 Dec 1980). 

The systematics of the electronic structure of LaBOs perovs- 
kite oxides, where the B element scans the 3d transition-metal series 
from Ti to Co, are examined. X-ray photoelectron spectra of va- 
lence bands and shallow core states are presented and compared 
with theoretical molecular cluster and free-ion multiplet models. 
Self-consistent ionic configurations are obtained from the embedded 
cluster calculations, which differ from the assumptions of crystal- 
field theory due to metal-oxygen covalency. The prospect for more 
rigorous many-electron models is discussed. 


6277 Neutron diffraction studies of Ce/sub 0.33/U/sub 
0.67/C, and Ce/sub 0.67/U/sub 0.33/C, at 296—4 °K. Atoji, 
M. (Chemistry Division, Argonne National Laboratory, Ar- 
gonne, Illinois 60439). W-31-109-ENG-38. Journal of Chemi- 
cal Physics, The (U.S.); 73: No. 11, 5796-5799(1 Dec 1980). 

Neutron diffraction measurements have shown that in the 
ternary CeC,-type compounds, Ce/sub 0.33/U/sub 0.67/C2 and Cs/ 
sub 0.67/U/sub 0.33/C2, the cubic NaCl-type structure, which is 
usually stable above about 1000 °C, can be arrested down to 4 °K 
due to a large strain energy of the disordered lattice. Also retained 
down to 4 °K are a random distribution of Ce and U atoms, as well 
as the orientational disordering of C2 molecules. The lattice param- 
eters at 296—4 °K indicate no valency change, such as Ce**—+Ce*. 
Ce/sub 0.33/U/sub 0.67/C, showed no magnetic ordering at 296— 
4 °K in 0—21 kOe. Ce/sub 0.67/U/sub 0.33/C, becomes a weak 
ferromagnet below 17 °K in 21 kOe, with the moment direction 
parallel to the [111] direction. 


6278 Observation of a polarocaloric (electrocaloric) 
effect of 2 °C in lead zirconate modified with Sn** and Ti*. 
Olsen, R.B.; Butler, W.F.; Payne, D.A.; Tuttle, B.A.; Held, 
P.C. (Power Conversion Technology, Inc., San Diego, Cali- 
fornia 92121). Physical Review Letters (U.S.); 45: No. 17, 
1436-1438(27 Oct 1980). 

Reported here are polarocaloric (electrocaloric) meas- 
urements of a ceramic specimen of lead zirconate modified with 
Ti* and Sn*. Temperature changes as large as 2.0 °K were re- 
corded. The measured effect agrees with a thermodynamic calcula- 
tion which utilizes the temperature dependence of polarization 
versus electric field. 


3603 Composite Materials 


REFER ALSO TO CITATION(S) 6109, 6124 


6279 (BDX—613-2517) Parylene coating of syntactic 
composites. Schloman, A.H. (Bendix Corp., Kansas City, 
MO (USA)). Nov 1980. Contract AC04-76DP00613. 36p. 
NTIS, PC A03/MF AOl1. 

A manufacturing process developed for parylene coating 
syntactic parts has resulted in several improvements. Thin edges 
have been strengthened, which minimizes breakage during the man- 
ufacturing process and subsequent assembly; part and surface 
toughness has been improved; the coefficient of friction during as- 
sembly has been reduced; and the bonding of the pads, shoehorn, 
and clips has been ed. Improv ts in the tensile strength 
and flexural strength of the syntactic composite as a result of the 
coating are discussed, and coated parts and deposited films pro- 
duced by laboratory and production coaters are compared. 





6280 (MLM—2766) Characterization of fiberglass-filled 
diallyl phthalate plastic molding resins and molded parts. 
Whitaker, R.B.; Glaub, J.E.; Bonekowski, N.R.; Gillham, 
P.D. (Mound Facility, Miamisburg, OH (USA)). 1 Dec 
= Contract AC04-76DP00053. 25p. NTIS, PC A02/MF 
AOl. 


Characterization of diallyl phthalate (DAP) molding resins 
was undertaken by differential scanning calorimetry (DSC) and by 
combined size exclusion chromatography (SEC)/low angle laser 
light scattering (LALLS) in order to better predict moldability and 
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storage life limits. Completeness of cure of molded parts, before 
and after any post-curing, was also determined by thermal analysis. 
Molecular weights and molecular weight distributions of the DAP 
molding resins by SEC/LALLS indicated that the better molding 
resins have lower M/sub w//M/sub n/ ratios. Association effects 
were observed, which could not be overcome by solvent modifica- 
tion alone. Determination of DAP molding resin heats of reaction 
by DSC indicated a linear relation between AH/sub R/ and weight 
percent filler for the good molding resins. DSC analyses of molded 
DAP parts showed that 95% cure was achieved in some as-molded 
parts, with a post-cure temperature of 165°C being required to 
complete the cure to 100%. Thickness of the parts was a factor, 
with the thicker parts being 100% cured as molded. The glass tran- 
sition temperature (T/sub g/) of the molded parts increased as cure 
was completed, to ~ 160 to 165°C maximum. These results are 
consistent with a model of thermoset resin curing behavior which 
states that 100% cure can be achieved only if a post-curing oper- 
ation is conducted above the T/sub g «/ (T/sub g/ at complete 
cure) of the polymer. 
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REFER ALSO TO CITATION(S) 5817, 5896, 5915, 5916, 5917, 5918, 5920, 
5924, 5999, 6220 


6281 (CONF-801124—31(Draft)) Kinetic effects and 
mechanisms limiting substitutional solubility in the formation 
of supersaturated alloys by pulsed laser annealing. White, 
C.W.; Appleton, B.R.; Stritzker, B.; Zehner, D.M.; Wilson, 
S.R. (Oak Ridge National Lab., TN (USA)). Nov 1980. 
Contract W-7405-ENG-26. 9p. NTIS, PC A02/MF AO1. 

From 3. annual meeting of the Materials Research Society; 
Boston, MA, USA (17 Nov 1980). 

Pulsed laser annealing of silicon implanted by Group (III,V) 
dopants leads to the formation of supersaturated alloys by nonequi- 
librium processes occurring in the interfacial region during liquid 
phase epitaxial regrowth. The distribution coefficient from the melt 
(k’) and the maximum dopant substitutional solubility (C/sub s//sup 
max/) are far greater than equilibrium values and both are functions 
of growth velocity. Substitutional solubility is limited by lattice 
strain and by constitutional supercooling at the interface during re- 
growth. Values for C/sub s//sup max/ obtained at different veloci- 
ties are compared with predictions of thermodynamic limits for 
solute trapping. 


6282 Phonon frequencies and linewidths for Sm(Y)S. 
Wakabayashi, N. (Solid State Division, Oak Ridge National 
Laboratory, Oak Ridge, Tennessee 37830). W-7405-ENG- 
26. Physical Review, Section B: Condensed Matter (U.S.); 22: 
No. 12, 5833-5838(15 Dec 1980). 

The monopolar charge fluctuation model of lattice dynamics 
has been extended by including the relaxation in the electronic 
system. The extension introduces wave-vector-dependent lifetimes 
only in the longitudinal phonons. This phenomenological model in- 
volving eight parameters has been applied to the analysis of the 
neutron scattering data on the phonons of the mixed-valence com- 
pound, Sm/sub 0.75/Y/sub 0.25/S. The calculated phonon frequen- 
cies and linewidths are in good agreement with the data. The relax- 
ation time has been found to be about 4 x 10~** sec which seems to 
be consistent with the narrow bandwidth for the f electrons in this 
compound. 


6283 Bombardment-produced disorder and SiH bonds in 
crystalline and amorphous silicon. Stein, H.J.; Peercy, P.S. 
(Sandia National Laboratories, Albuquerque, New Mexico 
87185). DE-AC04-76-DP00789. Physical Review, Section B: 
Condensed Matter (U.S.); 22: No. 12, 6233-6239(15 Dec 
1980). 

' Hydrogenation of silicon has been investigated under condi- 
tions in which lattice disorder and hydrogen concentration are in- 
dependently controlled. Control of hydrogen concentration and dis- 
order to produce a crystalline-to-amorphous transition was 
achieved by hydrogen ion implantation and self-ion bombardment, 
respectively. Hydrogen concentrations and depth distributions were 
determined by ion-beam-analysis techniques, and infrared absorp- 
tion was used to measure the SiH stretch modes for chemically 
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bound hydrogen. Hydrogen implanted into crystalline silicon is 
chemically trapped at the end of its range and introduces numerous 
Si—H stretch frequencies associated with crystalline defects. Subse- 
quent amorphization by self-ion bombardment causes a coalescence 
of the SiH stretch modes to a 1985 cm™! band which is characteris- 
tic of monohydride centers in amorphous silicon. We also find that 
the presence of hydrogen in silicon stabilizes disorder and reduces 
the silicon-ion fluence necessary to produce amorphization. Mono- 
hydride centers dominate in hydrogenated bombardment-amor- 
phized silicon, but there is evidence for saturation of the monohy- 
dride center for concentrations greater than a few percent. Ion 
bombardment of sputter-deposited amorphous silicon with 3 at. % 
hydrogen causes a thermally stable transfer of hydrogen from dihy- 
dride to monohydride centers. The predominance of monohydride 
centers and saturation of such centers in silicon amorphized by ion 
bombardment is consistent with predictions of Phillips's model. 


6284 Pressure and temperature dependences of the ionic 
conductivity of CsCl. Samara, G.A. (Sandia National Labo- 
ratories, Albuquerque, New Mexico 87185). DE-AC04-76- 
DP00789. Physical Review, Section B: Condensed Matter 
(U.S.); 22: No. 12, 6476-6479(15 Dec 1980). 

Measurements of the pressure and temperature dependences 
of the ionic conductivity of CsCl combined with earlier diffusion 
and/or ionic conductivity measurements at atmospheric pressure 
have allowed determination of energies and volume relaxations as- 
sociated with the formation and motion of Schottky defects in this 
crystal. An important result is that the lattice relaxation associated 
with vacancy formation is large and outward, the formation 
volume for Schottky pairs being 1.8—2.0 times the molar volume. 
The association energy of Cs* vacancies and divalent cation impuri- 
ties is estimated to be 0.36 eV. 


6285 Core-level binding-energy shifts due to reconstruc- 
tion on the Si(111) 2 x 1 surface. Brennan, S.; Stoehr, J.; 
Jaeger, R.; Rowe, J.E. (Stanford Synchrotron Radiation 
Laboratory, Stanford University, Stanford, California 
94305). Physical Review Letters (U.S.); 45: No. 17, 1414- 
1418(27 Oct 1980). 

High-resolution photoemission spectra of the Si 2p level for 
freshly cleaved Si(111) reveal two additional core-level structures 
which are shifted relative to the bulk. The observed shifts are 0.59 
+- 0.04 eV to lower and 0.3 +- 0.03 eV to higher binding energy, 
respectively. These shifted peaks, which vanish with increasing 
contamination of the surface, are shown to be directly correlated 
with reconstruction on the Si(111) 2 x 1 surface. 
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6286 (RFP—2986) Search for an in-line nitric acid ana- 
lyzer. Gallagher, K.Y.; Johnson, C.M. (Rockwell Interna- 
tional Corp., Golden, CO (USA). Rocky Flats Plant). Oct 
1980. Contract AC04-76DP03533. 24p. NTIS, PC A02/MF 
AOl. 

A literature search was conducted to identify possible tech- 
niques for measuring mineral acid normality in the presence of 
heavy metal salts, undissolved solids, and high radiation fields. Of 
the techniques noted, eight were identified that could be applicable 
to the objective. The possibilities were reduced to two methods, 
which warrant further investigation. These two are refractometry 
and a modified coulometric-polarographic method. All methods are 
discussed in detail followed by rationale for including or rejecting 
each for further investigation. 


6287 (UCID—15644-80-2) General Chemistry Division 
quarterly report. Harrar, J.E.; Simpson, P.L. (eds.). (Califor- 
nia Univ., Livermore (USA). Lawrence Livermore Lab.). 
10 Sep 1980. Contract W-7405-ENG-48. 37p. NTIS, PC 
A03/MF AOl1. 

Analytical R and D for the nuclear explosives program in- 
cluded work on photoelectrochemistry, far-infrared laser, potentio- 
metry of Ti(I) and oxiranes, adducts of RDX, and stochastic photo- 
lysis. Other topics studied were the photoassisted reduction of CO2 
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at a solid electrolyte and HPLC-LIF analysis of fly ash. 15 figures. 
(DLC) 


Compact, high speed ion beam chopper. Warmack, 
RS: Futrell, T.L. (Oak Ridge National Lab., TN). Analyt- 
ical Letters (U.S.); 13: No. 11, 965-973(1980). 

A simple, compact pulse circuit was designed for use as an 
ion beam chopper with both synchronous and asynchronous trig- 
gering. The rise and fall times of the beam-on pulse are 60 ns and 
320 ns, respectively, with a beam suppression potential of 180 V. 
The beam chopper was interfaced to a spark-source mass spectrom- 
eter for which the precision of analyses can be improved by reduc- 
ing effects of sample or spark inhomogeneities. Additionally, the 
synchronous mode of chopping provides a means for temporal anal- 
ysis of the spark. 


6289 Diamond anvil cell as a sampling device in ir. Fer- 
raro, J.R.; Basile, L.J. (Argonne National Lab., IL). Ameri- 
can Laboratory (U.S.); 28: 508(Mar 1979). 

Plans are proposed for interfacing a diamond anvil cell as a 
matrix-free, microsampling device with a 4X beam condenser for 
infrared spectroscopy work. Applications of a link-up of this to a 
low-cost ir spectrophotometer in the fields of forensic science, in- 
dustrial coatings, drugs and pharmaceuticals, biological studies, co- 
ordination chemistry, polymers, inorganics, minerals, coal and in 
pollution analysis are described. (BLM) 


6290 Analysis of rare earth matrices by spark source 
mass spectrometry. Conzemius, R.J. (Ames Lab., IA). pp 
377-404 of Handbook on the physics and chemistry of rare 
earths. Gschneidner, K.A. Jr.; Eyring, L. (eds.). Elsevier, 
Netherlands; North-Holland Publishing Co. (1979). 

The application of this technique to the semiquantitative 
survey of all impurities in rare earth matrices is reviewed. No diffi- 
culties are reported in this procedure if standards are included in 
the analysis. No literature citations were found for the quantifica- 
tion of non-rare earth impurities in these matrices by comparison 
with specially prepared standards. The principal disadvantages of 
the method are: (1) the cost of acquisition of the instrument, (2) the 
low rate of sample throughput, (3) the susceptibility to errors due 
to surface contamination or inhomogeneity, and (4) the difficulty in 
assigning appropriate confidence levels to determinations. 40 refer- 
ences, 9 figures, 7 tables. 


6291 Optical atomic emission and absorption methods. 
DeKalb, E.L.; Fassel, V.A. (Ames Lab., IA). Contract W- 
7405-ENG-82. pp 405-440 of Handbook on the physics and 
chemistry of rare earths. Gschneidner, K.A. Jr.; Eyring, L. 
975 Elsevier, Netherlands; North-Holland Publishing Co. 
1979). 

Atomic spectroscopic techniques provide useful and specific 
means for the determination of the rare earth elements in the trace, 
minor, and major constituent levels. Applications of the optical 
technique are discussed: determination of rare earth impurities and 
other impurities in a rare earth, analysis of rare earth mixtures, de- 
termination of rare earth elements in other materials. Flame emis- 
sion and absorption spectroscopy procedures are described. One of 
the more rapidly developing rare earth techniques is based on the 
intensity measurement of fluorescent x-rays emitted when a sample 
is irradiated with sufficiently energetic x-rays. This technique has 
been used for the determination of rare earths in rocks, minerals, 
rare earth concentrates, complex rare earth mixtures, essentially 
pure rare earths, and in diverse materials such as steels and nuclear 
reactor fuel. Some advantages include minimal sample preparation 
and spectra which are less complex than their optical counterparts. 
111 references, 11 figures, 7 tables. 


6292 X-ray excited optical luminescence of the rare 
earths, d’Silva, A.P.; Fassel, V.A. (Ames Lab., IA). Con- 
tract W-7405-ENG-82. pp 441-456 of Handbook on the 
physics and chemistry of rare earths. Gschneidner, K.A. Jr.; 
Eyring, L. (eds.). Elsevier, Netherlands; North-Holland 
Publishing Co. (1979). 

The brief report summarizes the analytical potential of the x- 
ray excited optical luminescence (XKEOL) technique for the deter- 
mination of trace level rare earth impurities in a variety of phos- 
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phor hosts. This review should serve as a guide to those who wish 
to evaluate the technique for the determination of trace level rare 
earths in a wide variety of matrices. 58 references, 12 figures, 2 
tables. 


Optical diagnostics in CVD reactors. Miller, G.H.; 
ie A.J.; Hargis, P.J. Jr. (Sandia Labs., Albuquerque, 
NM). ‘National Bureau of Standards (U.S.), Special Publica- 
tion (U.S.); 2: No. 561, 1135-1152(1979). (NBS-SP— 
561(Vol.2); CONF-780941—(Vol. 2)). 

From 10. materials research symposium; Gaithersburg, MD, 
USA (18 Sep 1978). 

The application of spontaneous rotational Raman and flu- 
orescence spectroscopy to linear CVD reactors is discussed. Nz ro- 
tational temperature profiles were obtained above a susceptor at 
600, 800, and 950°C. The gas flow conditions and susceptor tem- 
peratures investigated cover the transition regime between domi- 
nance of the flow by inertial or by buoyancy effects. Fundamental 
data needed to carry out fluorescence measurements of CVD gases 
and intermediates are being obtained. NH free radicals for these 
studies were produced by the 266 nm photodissociation of NHs. 


6294 Development of a simple pipetter for remote ana- 
lytical applications. Balasubramanian, G.R.; Palamalai, A.; 
Rao, O.N. (Reactor Research Centre, Kalpakkam, India). 
Conference on Remote Systems Technology, Proceedings 
(U.S.); 26: 442-443(1978). (CONF-7811120—). 

From 26. remote systems technology conference; Washing- 
ton, DC, USA (12 Nov 1978). 

Because of its simplicity and economy, it is highly advanta- 
geous to use this new pipetter for the remote micropipetting of ra- 
dioactive samples, as well as for the addition of reagents remotely 
with the master-slave manipulator. 
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6295 (ANL/CEN/FE—80-12) Evaluation of alkali metal 
sulfate dew point measurement for detection of hot corrosion 
conditions in PFBC flue gas. Helt, J.E. (Argonne National 
Lab., IL (USA)). Nov 1980. Contract W-31-109-ENG-38. 
53p. NTIS, PC A04/MF AOl1. 

Hot corrosion in combustion systems is, in general, the ac- 
celerated oxidation of nickel, cobalt, and iron-base alloys which 
occurs in the presence of small amounts of impurities - notably, 
sodium, sulfur, chlorine, and vanadium. There is no real consensus 
on which mechanisms are primarily responsible for high-tempera- 
ture corrosion. One point generally accepted, however, is that cor- 
rosion reactions take place at an appreciable rate only in the pres- 
ence of a liquid phase. When coal is the fuel for combustion, hot 
corrosion may occur in the form of accelerated sulfidation. It is 
generally agreed by investigators that molten alkali metal sulfates 
(NazSO, and K2SO,) are the principal agents responsible for the oc- 
currence of sulfidation. Although molten sodium sulfate by itself 
appears to have little or no effect on the corrosion of metal alloys, 
its presence may increase the accessibility of the bare metal surface 
to the external atmosphere. If this atmosphere contains either a re- 
ductant and/or an oxide such as SiO2, SOs, or NaOH(Na20O), corro- 
sion is likely to occur. Alkali metal sulfate dew point measurement 
was evaluated as a means of anticipating hot corrosion in the gas 
turbine of a pressurized fluidized-bed combustion system. The hot 
corrosion mechanism and deposition rate theory were reviewed. 
Two methods of dew point measurement, electrical conductivity 
and remote optical techniques, were identified as having a potential 
for this application. Both techniques are outlined; practical mea- 
surement systems are suggested; and potential problem areas are 
identified. 


6296 (CONF-801124—21(Draft)) EPR investigations of 
impurities in the lanthanide orthophosphates. Abraham, 
M.M.; Boatner, L.A.; Rappaz, M. (Oak Ridge National 
Lab., TN (USA)). Sep 1980. Contract W-7405-ENG-26. 
10p. NTIS, PC A02/MF AO1. 

From 3. annual meeting of the Materials Research Society; 
Boston, MA, USA (17 Nov 1980). 
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Lanthanide orthophosphates formed from elements in the 
first half of the 4f transition series are analogs of the monoclinic 
mineral monazite. The known geologic properties of this mineral 
make the general class of lanthanide orthophosphate compounds at- 
tractive substances for long-term containment and disposal of a- 
active actinide nuclear wastes. EPR spectroscopy has been used to 
investigate the structural properties and solid state chemical proper- 
ties of impurities in these materials and to compare the characteris- 
tics of single crystals and polycrystalline bodies. 


6297 Bond lengths in oxygen and halogen compounds of 
d and f elements. Zachariasen, W.H. (Los Alamos Scientific 
Lab., NM). Journal of the Less-Common Metals (Switzer- 
land); 62: 1-7(1978). 

The variation of the bond length D with the bond strength s 
in oxygen and halogen compounds of 3d, 4d, 5d-4f and 6d-5f ele- 
ments is discussed. The functional form D(s) = D(1) (1-Alns) = 
D(1)- Blns is adopted and the parameters D(1) and A (or B) are 
given for a great many bonds. 


6298 Surface spectroscopic study of molybdenum-alumi- 
na catalysts using x-ray photoelectron, ion-scattering, and 
Raman spectroscopies. Zingg, D.S.; Makovsky, L.E,; 
Tischer, R.E.; Brown, F.R.; Hercules, D.M. (Univ. of Pitts- 
burgh, PA). Journal of Physical Chemistry, The (U.S.); 84: 
No. 22, 2898-2906(30 Oct 1980). 

X-ray photoelectron spectroscopy (ESCA,XPS), low-energy 
ion-scattering spectroscopy (ISS), and laser Raman spectroscopy 
have been used to characterize a series of MoOs/y-AlOs catalysts. 
Laser Raman spectroscopy has shown the presence of three dis- 
tinctly different molybdenum species. At low concentrations an in- 
teraction species, possibly resulting from the reaction of molybdic 
acid with surface hydoxyl groups, is found. ESCA and ISS have 
identified the presence of both tetrahedrally and octahedrally co- 
ordinated molybdenum, the latter being present above 4 wt % 
MoOs. After monolayer coverage have been reached, Al(MoO,)s 
is formed and, at higher concentrations, bulk MoO; is observed. 
Below monolayer coverage discrete compound formation by Mo 
does not occur; geometrical configurations are determined by sites 
of the y-alumina lattice. The effects of both calcination time and 
calcination temperature have been studied; it was found that both 
increased calcination temperature and calcination time favor the 
formation of Alo(MoOs,)s. 


6299 Protonic species in H/sub 1.7/MoOs. Taylor, 
R.E.; Ryan, L.M.; Tindall, P.; Gerstein, B.C. (Ames Labo- 
ratory and Department of Chemistry, Iowa State Universi- 
ty, Ames, Iowa 50011). Journal of Chemical Physics, The 
(U.S.); 73: No. 11, 5500-5507(1 Dec 1980). 

The nature of hydrogen in H/sub 1.7/MoOs has been inves- 
tigated with solid state nuclear magnetic resonance. Samples pre- 
pared utilizing wet chemical reduction of MoOs in zinc and HCl, 
and dry hydrogen spillover on platinized MoO; have been charac- 
terized by proton NMR with and without strong proton decoupling 
and magic angle spinning. The results of these experiments indicate 
that there are at least two types of protons in these “hydrogen mo- 
lybdenum bronzes” with the relative amounts depending upon the 
method of preparation. The major protonic species in both samples 
exhibit a shielding anisotropy which negates its identification as a 
hydroxyl proton in a hydrogen bond or as a proton belonging to 
H2O undergoing rapid rotation at room temperature. The NMR 
spectra of protons in samples prepared by different methods are, in 
addition, distinctly different at 90 K. Photoelectron spectroscopy 
indicates that the molybdenum species in both types of samples are 
identical to within the resolution of the experiment. 


Angular momentum, the principle of equal a priori 
probsbilities, and intermolecular entropy corrections in equi- 
libria of ions and molecules in the gas phase. Aberhart, D.J.; 
Tann, C.H. (Worcester Foundation for Experimental Biol- 
ogy, Shrewsbury, MA). Contract AS02-76-ER02567. Jour- 
nal of The American Chemical Society (U.S.); 102: No. 20, 
6380-6381(24 Sep 1980). 

An analysis employing a simple model system was devised to 
test the applicabilit:, of the pressure-independent correction term in- 
troduced by Lias and Ausloos in work published in 1977 to account 
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for the effect of long-range interaction between two species even at 
pressures >1 torr on the entropy term associated with gaseous 
equilibria of ions and neutral species. It was shown that at these 
pressures intermolecular correction terms based on the kinetic argu- 
ment violate an elementary probability theorem and the conserva- 
tion of angular momentum. Since this correction term cannot apply 
to all systems, it is concluded that it cannot exist. Further consider- 
ation of the charge-transfer reactions between atomic species of ex- 
actly equal ionization potentials and degeneracies but different po- 
larizabilities led to the conclusion that the principle of equal a 
priori probabilities and the kinetic intermolecular correction are 
mutually exclusive. Some hypotheses proposed to explain why 
some experimental measurements appear to require a collisional 
correction to yield entropy data consistent with other information 
are: (1) perhaps experiments were not performed under true equilib- 
ria conditions and a kinetic component remained, and (2) possible 
minor potential errors in the measurement of gas composition, 
mass-dependent ion-detection response, etc. (BLM) 


6301 Regeneration of isomerization catalysts containing 
magnesium oxide. Montgomery, D. P. (to Phillips Petroleum 
Co). US Patent 4,217,244. 12 Aug 1980. Filed date 11 May 
1978. vp. 

A magnesium oxide-containing catalyst which has been used 
to isomerize butene-2 to butene-1 is regenerated at a localized bed 
temperature to not exceed about 1000°F, preferably not to exceed 
about 900°F, by steps involving purging the catalyst with an inert 
gas, then admixing with said gas oxygen or oxygen-containing gas 
to produce a final mixture to contain not more than about 0.5 
volume percent Oz, and passing said mixture through the catalyst, 
controlling flow of the mixture to maintain the catalyst at a local- 
ized temperature not exceeding substantially about 1000°F, prefer- 
ably not exceeding about 900°F, increasing the O2 content of the 
mixture gradually, but not sufficiently to substantially exceed said 
temperature of about 1000°F, preferably 900°F, continuing to pass 
said mixture through the catalyst until substantially no more carbon 
oxides are detected in the gas exiting the catalyst, arresting flow of 
oxygen to the catalyst, continuing to pass said inert gas through the 
catalyst until substantially ali O. has been purged therefrom, then 
purging said catalyst to prepare it for isomerization use. 


6302 Hydroalkylation catalyst composition comprising a 
rhenium, nickel, rare earth zeolite. Murtha, T. P. (to Phillips 
Petroleum Co). US Patent 4,217,248. 12 Aug 1980. Filed 
date 16 Feb 1979. vp. 

A reaction mixture comprising an aromatic hydrocarbon and 
hydrogen is contacted under hydroalkylation conditions with a 
composition comprising at least one rhenium compound supported 
on a calcined, acidic, nickel and rare earth-treated crystalline zeo- 
lite. 


6303 Supported heteronuclear noble metal cluster cata- 
lysts and method for preparing same. Mcvicker, G. B. (to 
Exxon Research And Engineering Co). US Patent 
4,217,249. 12 Aug 1980. Filed date 13 Jul 1978. vp. 

New heteronuclear noble metal cluster complexes have been 
discovered and synthesized for the first time. These complexes are 
(pyridine)*Pt(Ir?(CO)**), (pyridine)? Pt(Ir?(CO)’), 
(Pyridine)* Pt(Ru*(CO)”), ((C®H*)*P)?Pt(ir(CO)*(P*H*)*)?, 
((C*H*)°P)?Rh(CO)IR(CO)*), and 
(pyridine)? Pt(Rh(CO)?(P(C*H')*)*)2, These new heteronuclear 
noble metal cluster complexes are useful as supported mixed noble 
metal catalyst precursors. These new cluster complexes, of known 
stoichiometry, are deposited on anhydrous refractory inorganic 
oxide or carbon supports and then reduced resulting in the forma- 
tion of a supported heteronuclear noble metal catalyst having the 
same metals stoichiometry as the starting cluster complexes. In this 
way, precise control can be exercised over the ratio and distribu- 
tion of multiple metal components in a mixed noble metal catalyst. 
The usage of preformed heteronuclear noble metal cluster complex- 
es as supported mixed metal catalyst precursors maximizes surface 
alloy formation and also yields unique mixed-metal cluster struc- 
tures on the support surface. 
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Process for exchanging hydrogen isotopes between 
aad hydrogen and water. Hindin, S. G.; Roberts, G. W. 
(to Engelhard Minerals & Chemicals Corp). US Patent 
4,217,332. 12 Aug 1980. Filed date 17 Jun 1976. vp. 

A process for exchanging isotopes of hydrogen, particularly 
tritium, between gaseous hydrogen and water is provided whereby 
gaseous hydrogen depeleted in tritium and liquid or gaseous water 
containing tritium are reacted in the presence of a metallic catalyst. 


6305 Ab initio study of inner solvent shell reorganiza- 
tion in the Fe?*-Fe** aqueous electron exchange reaction. 
Jafri, J.A.; Logan, J.; Newton, M.D. (Brookhaven National 
Lab., Upton, NY). Contract EY-76-C-02-0016. Israel Journal 
of Chemistry (Supersedes Bulletin of the Research Council of 
Israel, Section A Chemistry) (Israel); 19: No. 1-4, 340- 
350(1980). 

Ab initio RHF molecular orbital calculations are carried out 
for several hydrate clusters of Fe?* and Fe**, using a double-zeta 
valence atomic orbital basis set and an effective core potential for 
inner shell electrons, and comparison is made with all-electron re- 
sults at the monohydrate level. The calculations are shown to give 
a good quantitative account of the solvent shell radii and breathing 
vibration frequencies for the hexahydrates. The large decrease 
(approx. 0.15 A) in going from Fe** (H2O). to Fe** (H2O) is relat- 
ed to the interaction of the a/sub g/(4s) and episilon/sub g/(3d) Fe 
valence orbitals with the ligand 2p-orbitals, with little 7 antibond- 
ing character found for the t/sub g/ orbitals. The expansion of the 
3d orbitals in the Fe** ion, relative to the Fe®, is also noted and 
discussed in connection with the change in solvent shell size for the 
two complexes. The charge transfer from the ligands involves 
mainly a depletion of the hydrogen atom electrons, implying in- 
creased acidity for the first-shell water molecules. 


6306 Bridged ferrocenes. V. Moessbauer spectra: 
squeezing the iron atom. Hillman, M. (Brookhaven National 
Lab., Upton, NY); Nagy, A.G. Journal of Organometallic 
Chemistry (Amsterdam) (Netherlands); 184: 443-445(1980). 

New Moessbauer measurements were made for an assort- 
ment of bridged ferrocenes containing one tetramethylene or penta- 
methylene bridge, and ferrocenes containing two bridges, one tri- 
methylene and one tetramethylene, or both tetramethylene. The re- 
sults for compounds containing four- and five-carbon bridges dem- 
onstrate that the trends reported earlier for compounds with only 
three-carbon bridges were indeed due to strain caused by the short 
three-carbon bridge. Moessbauer results for four compounds for 
which the crystal structures had been established show a linear cor- 
relation between the change of the iron to ring distances and the 
change of the Moessbauer parameters. Ring tilt is important only to 
the extent that it causes the iron to ring distances to change. 


6307 Vibrational studies of solid inorganic and coordina- 
tion complexes at high pressures. Ferraro, J.R. (Argonne Na- 
tional Lab., IL). 29: 1-66(1979). 

The purpose of this review is to discuss the effects of pres- 
sure to 150 kbar on the vibrational transitions occurring in solid 
materials such as inorganic compounds and coordination complex- 
es. The magnitude of these effects are measured by ir and Raman 
scattering methods. Discussed are the instruments used for optical 
measurements at high pressure, pressure calibration, vibrational 
studies at high pressure, and geological applications. 324 references, 
17 figures, 28 tables. 


6308 Moessbauer studies of tin(IV) complexes with che- 
lating anionic ligands. Petridis, D.; Lockwood, T.; 
O'Rourke, M.; Naik, D.V.; Mullins, F.P.; Curran, C. (Univ. 
of Notre Dame, IN). Jnorganica Chimica Acta (Switzerland); 
33: 107-111(1979). 

Moessbauer parameters are reported for tin(IV) complexes 
with anions of 3,5-diphenyl, 4-methyl, 1-hydroxy-2-pyrazole N- 
oxide (I), 8-hydroxyquinoline N-oxide (II), 8-quinoline thiol (III), 
N,N’-o-phenylenebis(salicylaldimine) (IV) and N,N’-o- 
phenylenebis(pyrrolaldimine) (V). Correlations are made of isomer 
shifts reported for octahedral dihalotin (IV) complexes with fifteen 
chelating anionic ligands. The dihalotin complexes of (I) have 
larger isomer shifts than those with any other similar ligand report- 
vd to date. The dichloro- and dibromotion complexes with (HI) 
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have the largest quadrupole splittings reported for octahedral diha- 
lotin complexes. The diorganotin complexes with (I) are highly dis- 
torted. Data available to data indicate that six-membered chelate 
rings effect a lower electron density at the tin nucleus than do five- 
membered rings in neutral dihalotin (IV) complexes. Sn'°C-H cou- 
pling constants are reported for (CHs):-Sn(I)z. (CHs)2Sn(II})2 and 
(CHs)Sn(2-PyO)2 in DCCls. 19 references, 2 tables. 


Crystal and molecular structure of 
(C.Hs)Fe(CO)Cs, a carbonyl, thiocarbonyl-bridged diiron 
complex. Beckman, D.E.; Jacobson, R.A. (Iowa State Univ., 
Ames). Journal of Organometallic Chemistry (Amsterdam) 
(Netherlands); 179: 187-196(1979). 

The crystal and molecular structure of (Cp)zFe2(CO)sCS, di- 
carbonyldi-eta-cyclopentadieny]-j:-carbonyl-y-thiocarbonyldiiron, 
has been determined by single crystal x-ray techniques. It crystal- 
lizes in space group P2;/c with a 14.508(8) A, b 13.618(5) A, c 
15.193(7)A, B 110.50(6) and eight molecules per cell (two per asym- 
metric unit). A modified Patterson superposition technique yielded 
the initial model which refined to a residual index of R = 0.070 
using 3643 observed reflections. The thiocarbonyl group occupies 
one of the two bridging positions with concomitant lengthening of 
the C=S distance to 1.60(1) A. The Fe-Fe distance is 2.505(2) A, 
intermediate between that found for related complexes with two 
carbonyl bridges, 2.531 A, and two thiocarbonyl bridges, 2.482 A. 
The cyclopentadienyl groups are cis to one another in the complex. 
2 figures, 5 tables. 


6310 Kinetic parameters from self-heating measurements 
on exothermic solid-state reactions. Miller, G.D. (Mound Fa- 
cility, Miamisburg, OH). Thermochimica Acta (Netherlands); 
34: 357-363(1979). 

A method, based on the autoignition criterion, has been de- 
veloped that exploits the self-heating phenomenon to determine the 
activation energy, E, and pseudo-zero order pre-exponential factor, 
A, for highly exothermic solid state rections. Simultaneous mea- 
surement of center and will temperatures of a cylindrical solid 
during programmed heating to the ignition point leads to direct cal- 
culation of the kinetic parameters. The method has been applied to 
the thermite reaction: 3 CuO + 2Al — 6 Cu + AbOs + 2406 J 
g*. Values of E = 658 kJ mole™’ and log A = 41.1 (A in mol 
m~*, sec~') were found for the reaction. 


6311 Structure of Tris(2,2'-bipyridyl)ruthenium(I]) hexa- 
fluorophosphate, [Ru(bipy)s [ PF; b; x-ray crystallographic de- 
termination. Rillema, D.P. (Univ. of North Carolina, Char- 
lotte); Jones, D.S.; Levy, H.A. Journal of the Chemical Soci- 
ety, D. Chemical Communications (England); 849-851(1979). 

Analysis of Ru-N bond lengths based on an x-ray crystallo- 
graphic determination of the molecular structure of [Ru(bipy)s]** 
and on reactivity patterns of various [Ru(bipy)s]/sup n+/ species 
suggests that members of the series have similar structures; this 
similarity may be important in the development of new solar 
energy catalysts. 


6312 Isopiestic studies of aqueous solutions at elevated 
temperatures. II. NaCl + KCl mixtures. Holmes, H.F.; Baes, 
C.F. Jr.; Mesmer, R.E. (Oak Ridge National Lab., TN). 
Journal of Chemical Thermodynamics, The (England - U.S.); 
11: 1035-1050(1979). 

Isopiestic studies have been made on aqueous solutions of 
the mixed electrolyte NaCl + KCl over the temperature range 383 
to 474 K. Sodium chloride served as the isopiestic standard for the 
calculation of osmotic coefficients. The molality range covered in 
this study corresponded to about 0.6 to 6 mol kg™’ for NaCl. The 
system of equations developed by Pitzer was fitted to each set of 
osmotic coefficients with a standard deviation of fit (in the osmotic 
coefficient) ranging from 0.0025 to 0.0044. Only one mixing param- 
eter (in addition to the pure-electrolyte parameters) was necessary 
to describe the results adequately. Activity coefficients for NaCl 
and KCI in the mixed electrolyte system were calculated from the 
equations. The activity coefficients showed a monotonic decrease 
with increasing temperature and became much less dependent on 
molality at the higher molalities. The activity coefficient of NaCl is 
much more dependent on composition than that of KCl. The trace 
activity coefficients of NaCl and KCI are very nearly equal over 
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this temperature range. The ability to describe the NaCl + KCl 
system with only one mixing parameter in Pitzer’s equation is 
equivalent to Harned’s rule. Excess Gibbs free energies calculated 
from the mixing parameter were to a very good approximation, in- 
dependent of temperature. 


6313 Electron transfer reactions ‘a cee > 

solution. Sutin, N. (Brookhaven National Lab., Upton, nY). 
201-227 of Tunneling in biological systems. Nee York, 
; Academic Press, Inc. (1979). 

A few representative systems involving electron transfer are 
selected for discussion herein. Some exchanges considered are 
Fe(H20).** -Fe(H2O).**, Ru(NHs)s** -Ru(NHs)s**, and Ru(byp)s”* - 
Ru(byp)s**. The kinetic parameters of the exchange reactions are 
compared with predictions of activated complex models. The reac- 
tions were studied by labelling one of the oxidation states with ap- 
propriate radioisotopes for the first two exchanges involving a pair 
of complex ions and from NMR measurements on the last pair, as 
well as from measurements of the reaction of the closely related 
pair Ru(bpy)s** -Ru(phen);**. The measured kinetic data were 
found to be consistent with an adiabatic, outer-sphere model in 
which nuclear tunneling and other quantum effects were small. 
(BLM) 


6314 Evaluation and compilation of the thermodynamic 
properties of high temperature species. Chase, M.W.; 
Downey, J.R.; Syverud, A.N. (Dow Chemical Co., Mid- 
land, MI). National Bureau of Standards (U.S.), Special Pub- 
lication (U.S.); 2: No. 561, 1581-1596(1979). BS-SP— 
561(Vol.2); CONF-780941—(Vol.2)). 

From 10. materials research symposium; Gaithersburg, MD, 
USA (18 Sep 1978). 

A continuous effort is being made to add new chemical spe- 
cies to the JANAF Thermochemical Tables and to revise existing 
outdated tables. The selection of species to be studied depends on 
current interest of the US Air Force and US Department of 
Energy. In addition to producing these tables, we are concerned 
with makin improvements in three areas. First, prompted by user's 
comments, we hope to include additional information sch as heats 
of atomization, crystal structures and more detailed transition data. 
Second, calculational techniques are being re-evaluated, upgraded, 
or extended, where necessary, and fully documented. For example, 
the monatomic gas partition function has been re-examined to pro- 
vide a better assessment of uncertainty and a possible extension of 
the tables to temperatures in excess of 6000 K. Accuracy of various 
forms of the diatomic gas partition function is under study. Where 
it is practical and appropriate, we now include higher-order correc- 
tions and, in some cases, rotation-vibration cutoff. Third, duplicate 
efforts are being reduced by cooperative ventures with other data 
centers and researchers. All efforts to provide high quality thermo- 
chemical tables are limited by the available experimental and theo- 
retical data. The interaction between the tables and the data will be 
discussed in terms of the limitations each imposes on the other. 


6315 Classical mean space charge model for solvation. 
Ehrenson, S. (Brookhaven National Lab., Upton, NY). 
Chemical Physics Letters (Netherlands); 56: No. a Po23. 528(15 
Jun 1978). 

Polar contributions of non-nearest neighbor solvent to atten- 
tuation of intracavity solute interactions are modeled in terms of 
classical electrostatic theory. Bounds analysis suggests linearization 
of the Poisson-Boltzmann equation for the external field should usu- 
ally be appropriate for generation of potentials and the effective di- 
electric constants they imply. 2 figures, 1 table. 


6316 Low-energy photoemission from _ singl 


e-crystal 
silver faces. Furtak, T.E.; Kliewer, K.L. (Ames Lab., IA). 
Solid State Communications (England-U.S.); 26: 177- 
180(1978). 

The photoemission-into-electrolyte technique has been uti- 
lized to obtain low-energy (3.4 to 4.8 eV) photoyield spectra on 
single crystal faces [(111), (110), and (100)] of Ag. The results, 
which demonstrate nonlocal field effects, show striking crystallo- 
graphic anisotropy, even below the interband transition threshold, 
and suggest strongly the importance of evanescent final states. 
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6317 (RFP-Trans—289) Structure ferromagnetic 
iron(II) oxide, y-Fe.O;. Haul, R.; RS Translated 
from 44: 316-236(1939). 9p. NTIS, PC A02/MF AO1. 
The known concepts of structure are critically discussed. 
The lattice constants were determined exactly for the following 
preparations: ‘y-FezO; from FesQ., y-FezOs from Fe arc, y-FezOs 
from Fe(CO)s, a/sub w/ = 8.316 +- 0.004 A, a/sub w/ = 8.333 
+- 0.004 A, and a/sub w/ = 8.3 A. This confirms Haegg’s value 
of a/sub w/ = 8.32 A, which differs from previous lattice-constant 
determinations (a/sub w/ = 8.4 A). No significant difference in lat- 
tice constant or intensity distribution was found between the ferro- 
magnetic iron(III) oxides prepared by the various methods. Several 
previously unobserved interferences were found in both the x-ray 
and electron-beam powder diagrams. These can be assigned only by 
assuming mixed indices, i.e., lower symmetry, or a larger unit cell. 
This result is in agreement with findings for the analogous y-AlOs. 
The possible space groups are discussed to the extent permitted by 
the experimental results. 
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6318 (COO—4717-5) Catalytic conversion of oxygenat- 
ed compounds to low molecular weight olefins. Progress 
report, March 1, 1980-August 31, 1980. Anthony, R.G. 
(Texas A and M Univ., College Station (USA). Dept. of 
Chemical Engineering). 30 Sep 1980. Contract AS02- 
78PC04717. 9p. NTIS, PC A02/MF A0O1. 

A possible route for producing low molecular weight olefins 
is to convert synthesis gas to methanol followed by conversion of 
methanol to olefins in a one-step process. During this report period 
the reaction apparatus suitable for reaction pressure of 500 to 1000 
psig was constructed. A preliminary trial run was performed for 
the reaction of synthesis gas over an intimate mixture of methanol 
synthesis catalyst and Zeolon-500 (mixture of chabasite and erion- 
ite). The reaction temperature, pressure and space velocity were 
400°C, 800 psig, and 6000 h~' (STP), respectively. The total carbon 
monoxide conversions were 15 to 24%. The major products were 
carbon dioxide and paraffins of C, to C,. Deactivation of the cata- 
lyst occurred after 10 hours. X-ray diffraction patterns of the cata- 
lyst shows that crystal structure changed during the reaction, and 
the catalyst exhibited low crystallinity compared to synthetic erion- 
ite. 


6319 Olefinic hydrocarbon isomerization process. Ward, 
D. J. (to Uop Inc). US Patent 4,217,461. 12 Aug 1980. Filed 
date 26 Jul 1979. vp. 

A process for the isomerization of normal olefinic hydrocar- 
bons is disclosed. The feed stream is passed through a first reaction 
zone and is then cooled sufficiently to cause the condensation of 
from about 1 to 25 mole percent of the hydrocarbons in the isomer- 
ization zone effluent stream. The uncondensed portion of the efflu- 
ent of the first reaction zone is heated and passed through a second 
reaction zone which is maintained at a lower temperature than the 
first reaction zone. The product isomer is recovered from the efflu- 
ent of the second reaction zone. 


6320 Structuring and relaxation effects in monolayers of 
di(2-ethylhexyl) phosphate. Uphaus, R.A.; Vandegrift, G.F.; 
Horwitz, E.P. (Argonne National Lab., IL). Journal of Col- 
loid and Interface Science (Formerly Journal of Colloid Sci- 
ence) (U.S.); 73: No. 1, 250-253(Jan 1980). 

Results of film compression studies on monolayers of di(2- 
ethylhexyl)phosphate (HDEHP) and other alkyl phosphoric acid 
derivatives are reported. HDEDP was found to form coherent 
monolayers below room temperature with apparent molecular areas 
which progressively decreased with increasing cycles of compres- 
sion. Marked hysterisis was noted upon expansion and recompres- 
sion of a compressed film. Expanded layers of HDEHP were found 
to gradually lose coherency and become destructured if left ex- 
panded for hours or days. This behavior was attributed to molecu- 
lar disengagement due to weakly interacting alkyl chains and the 
presence of chain branching. Results of studies of other alkyl phos- 
phoric acid derivatives indicate similar behavior, but the conse- 
quences of branching were apparently more important than the 
physical state (solid or liquid) of the monolayer. (BLM) 
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framework for understanding electronic structure. Kirtman, 
B. (Univ. of California, Santa Barbara); Palke, W.E.; Chip- 
man, D.M. Israel Journal of Chemistry (Supersedes Bulletin of 
the Research Council of Israel, Section A Chemistry) (Israel); 
19: No. 1-4, 82-87(1980). 

For purposes of interpretation and understanding, the va- 
lence bond orbital model of electronic structure provides a number 
of advantages over the more common molecular orbital model. 
This derives primarily from the unique description of valence bond 
orbitals in terms of highly localized bond pairs, lone pairs, etc. Op- 
timization of the orbitals by a self-consistent-field procedure brings 
out features which were not evident from the semi-empirical treat- 
ments of earlier workers. Calculations on CH,, NHs, H2O, and H2S 
show that optimized valence bond orbitals are often bent even at 
the equilibrium nuclear configuration and generally do not follow 
the nuclei when bond angles are varied. Analysis of a large basis set 
calculation on H2O shows that the valence bond wavefunction can 
be fitted well with a minimal basis, making it possible to interpret 
more clearly the connection between hybridization and interorbital 
angles. It is shown how the valence bond method provides a rigor- 
ous basis for factorization even of difficult second order physical 
properties, such as polarizability, into separated bond and lone pair 
contributions. These contributions can be further decomposed into 
sums of atomic valence state values plus corrections due to bond 
polarization effects. Finally, the advantages of using the valence 
bond model as a starting point for the perturbation treatment of 
electron correlation are pointed out. Calculations on Hz and LiH 
indicate that valence bond theory need only be carried through 
second order to obtain results comparable in accuracy to a third 
order treatment based on molecular orbitals. 


Influence of Fermi resonance on vibrational relax- 
oll of the C-C stretching mode in liquid acetone. Schindler, 
W.; Jonas, J. (Univ. of Illinois, Urbana). Contract EY-76-C- 
02-1198. Chemical Physics Letters (Netherlands); 67: No. 2/3, 
428-431(15 Nov 1979). 

Vibrational relaxation rates of the C-C stretching mode in 
liquid acetone are reported for the temperature range from -25 to 
75°C and the pressure range 100 bar to 4 kbar. Several unusual fea- 
tures of the Raman spectra and the line widths are qualitatively ex- 
plained in terms of a recently developed theory of band broadening 
due to Fermi resonance as proposed by Weidemann and Hayd. 


6323 Calculation of the concentrations of free cations 
and cation-ligand complexes in solutions containing multiple 
divalent cations and . Goldstein, D.A. (Univ. of 
ma NY). Biophysical Journal (U.S.); 26: 235-242(May 
The method described permits the computation of the con- 
centrations of free ions and ion-ligand complexes in a solution con- 
taining arbitrary numbers of divalent cations and ligands. It is re- 
quired that the pH be known, along with appropriate sets of ligand- 
hydrogen and ligand-divalent cation concentration binding con- 
stants. It is assumed that these sets of constants are chosen to be 
consistent with the ionic strength of the complete solution which 
contains the divalent cations and ligands. The technique is an itera- 
tive one which provides upper and lower bounds for the values of 
the unknowns. The method does not require initial guesses at the 
values of the unknowns, and it gives correct answers even when 
the concentrations involved are many orders of magnitude apart. 
The present formulation of the problem is restricted to the case 
where only one cation can bind to a given ligand at any one time. 
The method is applicable to large molecules with multiple sub-li- 
gands provided these sub-ligands are independent in their function 
as ion-binding sites. These sub-ligands need not all have the same 
properties. It is also shown that a simple modification of the 
method permits the determination of the subset of total ion concen- 
trations that are required in order to produce a specified subset of 
free ion concentrations. The modifications required to include mon- 
ovalent cation binding are presented in outline form. 1 table. 
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6324 Current status of electron mobility and free-ion 
yield in high mobility liquids. Mozumder, A. (Univ. of Notre 
Dame, IN). JEEE (Institute of Electrical and Electronics En- 
gineers) Transactions on Nuclear Science (Formerly IRE (In- 
stitute of Radio Engineers) Transactions on Nuclear Science) 
(U.S.); NS-26: No. 1, 129-132(Feb 1979). 

From IEEE nuclear science symposium; Washington, DC, 
USA (18 Oct 1978). 

The basic framework for understanding the quasi-free elec- 
tron mobility and the probability of free-carrier generation follow- 
ing an ionization event in a high-mobility liquid is critically re- 
viewed from the point of view of application to liquid ionization 
chambers. The relationship between these two physical quantities is 
empirically well-established. Theoretically the Sano-Mozumder 
model provides a fair desription for hydrocarbon liquids. The cor- 
responding situation for liquefied rare gases is somewhat uncertain. 
However, it is clear that a successful theory for these liquids must 
consider impurity effects and an effect attributable to the field de- 
pendence of mobility. 1 table. 


6325 Viscosity-pressure correlation of liquids. So, 
B.Y.C. (Argonne National Lab., IL); Klaus, E.E. ASLE 
(American Society of Lubrication Engineers) Transactions 
(U.S.); 23: No. 4, 409-421(1979). 

From 34. ASLE annual meeting; St. Louis, MO, USA (30 
Apr 1979). 

A single correlation was obtained to predict Newtonian vis- 
cosity-pressure coefficients of mineral oils, resin and polymer 
blends, pure hydrocarbons, and nonhydrocarbons. The correlation 
has been tested for a temperature range from 0°C (32°F) to 135°C 
(275°F). The empirical correlation makes use of atmospheric-vis- 
cosity and density at the temperature of interest and viscosity-tem- 
perature property (mo) of the fluids. When the correlation was 
compared with other leading correlations, it was shown to require 
less physical-property data, apply to a wider range of chemical 
compositions, cover a wider range in fluidity, and provide greater 
accuracy. The correlation is presented in the form of a polynomial 
equation. 22 references, 3 figures, 9 tables. 


6326 Infrared spectra of matrix isolated and solid ethyl- 
an Formation of ethylene dimers. Rytter, E.; Gruen, D.M. 
——— National Lab., IL). Spectrochimica Acta, Part A. 
lecular Spectroscopy (England); 35A: No. 3, 199-207(1979). 
Spectra of matrices with ethylene/argon ratios from 1/1 to 
1/999 and a 1/24 ethylene/xenon matrix have been recorded in the 
temperature range 15 to 105°K. From relative ir intensities, fre- 
quency shifts and statistical calculations, the data are interpreted in 
terms of a monomer —> dimer — aggregate — crystal scheme. It is 
proposed that the dimer, (C2H4),, has D/sub 2d/ symmetry with a 
structure determined by quadruple hydrogen bonding and hydro- 
gen-hydrogen repulsion. A method is described for calculation of 
the vibrational splitting due to interactions between the dimer mo- 
lecular constituents. Solid ethylene has been studied between 15 
and 85°K. A transformation between two crystalline phases is char- 
acterized. 28 references, 5 figures, 4 tables. 


6327 Influence of the conformational state of polymeth- 
acrylic acid on the photophysical properties of pyrene in 
aqueous solution: a fluorescent probe and laser photolysis 
study. Chen, T.S.; Thomas, J.K. (Univ. of Notre Dame, IN). 
Journal of Polymer Science (U.S.); 17: 1103-1116(1979). 

The excited state of pyrene observed in fluorescence and 
pulsed laser techniques is used to show that pyrene is solubilized in 
the polymer coil of aqueous solution of polymethacrylic acid 
(PMA) at pH < 4-5. This leads to a decreased access of molecules 
such as I-, Tl*, CHsNO:, and O: to excited pyrene in the polymer 
coil. The protection of the excited state by solubilization in the 
polymer is sufficient to enable 3-bromopyrene phosphorescence to 
be observed at room temperature in these systems. Increasing the 
pH of the system uncoils the polymer and leads to increased acces- 
sibility of excited pyrene to CHsNO:; eventually, at pH > 5, the 
pyrene is ejected into the aqueous phase of the system. In the pres- 
ence of micellar solutions of surfactants increasing pH transports 
the pyrene from the polymer to the micellar aggregates. These flu- 
orescence techniques are used to investigate the kinetics of expan- 
sion of the polymer coil. The system is suggested as a suitable 
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model for the interaction of pyrene with biopolymers such as 
DNA. 13 figures, 1 table. 


6328 Solid-state vibrational 
terephthalic acid and the terephthalate ion. Tripathi, G.N.R.; 
Sheng, S.J. (Univ. of Notre Dame, IN). Journal of Molecular 
Structure (Netherlands); 57: 21-34(1979). 

The laser Raman and IR spectra of crystalline terephthalic 
acid, terephthalic acid-d, and dipotassium terephthalate are investi- 
gated in the region 33-4000 cm™'. The acid bands have been as- 
signed on the basis of the reported crystal and molecular structure, 
and the molecular symmetry of the terephthalate ion in the crystal- 
line state is discussed. Vibrational assignments for the observed 
spectra are proposed, based on a modified oriented-gas model. 


and structures of 


6329 Isotopic exchange between deuterium and neohex- 
ane on supported platinum and palladium catalysts. Eskinazi, 
V. Evanston, IL; Northwestern Univ. (1979). 164p. Univer- 
sity Microfilms Order No. 80-07,369. 

Thesis (Ph. D.). 

The isotopic exchange reaction between neohexane and deu- 
terium on supported Pt/SiO2 and Pd/SiO:2 catalysts has been inves- 
tigated in the temperature range 86.5 to 110°C. Rates of exchange 
were studied as functions of percentage of metal atoms exposed, the 
conditions of catalyst pretreatment, and the reaction temperature. 
The rates of exchange were not strongly dependent upon percent- 
age exposed; however, the relative yields of d; through ds in the 
ethyl moiety or neohexane were dependent on the percentage metal 
atoms exposed. The Pt/SiO2 catalysts were found to be more active 
for exchange than the Pd/SiO: catalysts by an order of magnitude. 
Both the turnover frequencies and the exchange pattern were ob- 
served to be influenced by the pretreatment of the catalyst. Maxima 
in the exchange pattern occurred at ds and ds in the case of Pt/ 
SiO. and at ds only in the case of the Pd/SiO» catalysts. In order to 
account for the ds maximum observed for Pt catalysts, some exten- 
sion of the Horiuti-Polanyi mechanism is required. Mechanisms by 
which the ds species might be formed are proposed and discussed. 
On Pd/SiO:2 catalysts exchange occurs preferentially in the ethyl 
substituent of the quaternary carbon atom rather than on the three 
methyl substituents of the quaternary carbon atom. Such preference 
is not observed on Pt/SiO2 catalysts; in fact, in some cases, this 
preference is reversed. Whenever exchange occurs in the three 
methyl substituents, mostly the d: product is obtained. For Pt/SiO2 
catalysts, the exchange pattern appears to be influenced by steric 
effects, but the data suggest that factors other than steric effects are 
important on Fd. 


6330 Intrinsic steric deuterium chemical shift isotope ef- 
fects. Dekmezian, A.H. Los Angeles, CA; Univ. of Califor- 
ria (1979). 154p. University Microfilms Order No. 80- 
08,471. 

Thesis (Ph. D.). 

Intrinsic deuterium chemical isotope shift effects (isotope ef- 
fects other than those occurring on equilibria) are reported. The 
compounds studied by ‘H and *CNMR techniques are the 1,3- 
dioxanes, and the half-cage acetates. The isotope effect on the 'H 
chemical shift of the dioxane mixture caused the splitting of the 
methylene protons by 0.0052 +- 0.0007 ppM, while that of the ace- 
tate mixture caused a splitting of the H/sub a/ proton by 0.0123 +- 
0.0001 ppM. The isotope effect on the 1,3-dioxane mixture is inde- 
pendent of the temperature, thus ruling out the possibility that the 
isotope shift could be due to conformational equilibrium isotope ef- 
fects. The isotope effect on the '*C chemical shifts of the methy- 
lene carbons in dioxane mixture and the Cy carbon in the acetate 
mixture were not of detectable magnitude. The observed isotope 
effect in acetate is larger than that in dioxane, and this could be 
explained on the basis of differences in the interproton distances of 
the compressed nuclei and on the relative orientations of the C-H 
groups. The interproton distance of interest in dioxane was estimat- 
ed to be 2.15 +- 0.05 A based on a force-field calculation. The ge- 
ometries of the acetate and the half-cage alcohol related to it were 
investigated by two methods; one involving force-field calculations, 
the other taking advantage of 'H and ‘°C spin-lattice relaxation pa- 
rameter. 
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Use of atom o for the classification of chemi- 
cal shifts of benzenoid hydrocarbons. Randic, M. (Ames 
Lab., IA). Chemical Physics Letters (Netherlands); 58: No. 2, 
180-184(15 Sep 1978). 

Atomic codes which enumerate the first, second, third, etc., 
nearest neighbors are considered as the basis of a systematic search 
for regularities in available molecular data. Specifically, benzenoid 
conjugated hydrocarbons are considered and proton chemical shifts 
are reviewed in an effort to detect trends among the observed 
values and features characterizing the atomic environment. 


4005 Photochemistry 


REFER ALSO TO CITATION(S) 6287, 6316, 6327 


6332 (UCID—18837) Laser cleanup of Pt group metals. 
Chen, H.L. (California Univ., Livermore (USA). Lawrence 
Livermore Lab.). 28 Oct 1980. Contract W-7405-ENG-48. 
8p. NTIS, PC A02/MF AO1. 

Due to increasing interest in chemical and fuel synthesis 
from syngas, the feasibility and practicality of purifying Pt group 
metals (Pd, Ru, Rh) using LIS technologies have been re-evaluated. 
Findings for the selective removal of *°’Pd from Pd metal are de- 
scribed here. The selectivity of this technique is based on the angu- 
lar momentum selection rules for atomic absorption of circularly 
polarized light. In principle, it is possible to selectively excite iso- 
topes with non-zero nuclear spin, using two circuiarly polarized 
laser pulses, while leaving the isotopes with zero nuclear spin unex- 
cited. The excited atom can then be ionized using a third photon of 
appropriate energy. 


6333 CIDEP during the photolysis of di-tert.butyl 
ketone. Carmichael, I.; Paul, H. (Univ. of Notre Dame, IN). 
Chemical Physics Letters (Netherlands); 67: No. 2,3, 519- 
523(15 Nov 1979). 

The chemically induced election polarization (CIDEP) of 
tert.butyl radicals during photolysis of di-tert.butyl ketone is ana- 
lyzed. Triplet and radical pair mechanism induce enhanced absorp- 
tion and an E/A multiplet effect at the initiation stage. The F-pair 
polarization reflects S-To and S-T/sub +/ mixing due to a solvent 
dependent indirect exchange interaction with J > 0. 


4006 Radiation Chemistry 


6334 Electron -related phenomena in 

glasses. Hamill, W.H. (Univ. of Notre Dame, IN). p p 203 
270 of Proceedings of sixth international congress o 

ation research. Washington, DC; Department of tna 
(1979). 

Equations are derived to describe the rate constant for elec- 
tron scavenging of trapped electrons following irradition of low-di- 
electric disordered solids and for charge pair recombination. Data 
are presented for spectral relaxation of trapped electrons in organic 
glasses at 77°K for migration of electrons from shallow to deep 
traps. (BLM) 

4007 Radiochemistry And Nuclear Chemistry 
6335 Se ae pp 80-81) Carbon-11-labeled 
precursor compounds, Sep 19 

In Biomedical research ih cyclotron produced radionu- 
clides. Progress report, January 1, 1979-June 30, 1980. 

A versatile, reliable, easy to operate system for the regular 
production of "C-labeled precursor compounds was designed and 
constructed to permit synthesis of H™'CN, H™'CHO, ™CHsI and 
"CH, from ™COz. 


6336 ee ag tee pp 82-85) Synthesis of ‘*F- 


precursor compounds. 
In Biomedical research with cyclotron produced radionu- 


clides. ~ ress report, January 1, 1979-June 30, 1980. 
work F-18 is made by the irradiation of neon with 
pom... by the Ne (d,a) '*F reaction. As no fluorine is used in 


preparation of the target or apparatus, all fluorine produced will be 
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F-18. Since the fluorine is so reactive, it is not normally detected in 
either the target neon or the material of target chamber construc- 
tion. 


6337 (COO—4268- 700), gp, 86-87) Enzymatic synthesis 
of (N-13)-L-amino acids. Sep 19 

In Biomedical research beng ‘cyclotron produced radionu- 
lides. Progress report, Jan’ 1, 1979-June 30, 1980. 
" yet fen me of L-('*N) amino acids is discussed. 
"pan L-(?*N) valine and L-('*N) methionine have 


been prepared. 


6338 (COO—4268-7(80), pp yee Production of ra- 
dionuclides and labelled compounds in regular use. Sep 1980. 

In Biomedical research with cyclotron produced radionu- 
clides. Progress report, January 1, 1979-June 30, 1980. 

The production record of certain radionuclides including 
Fluorine-18, Nitrogen 13, and Carbon 11 is reviewed. Altogether 
over 345 runs were performed for the routine production of radioi- 
sotopes. (KRM) 


6339 (DP-MS—80-78) *°7Np Moessbauer spectra of 
neptunium(IV) tris(pyrazol-1-yl) borate compounds. Karraker, 
D.G. (Du Pont de Nemours (E.I.) and Co., Aiken, SC 
(USA). Savannah River Lab.). 1980. Contract AC09- 
76SRO00001. 12p. (CONF-801226—1). NTIS, PC A02/MF 
AOl. 

From American Chemical Society southeast-southwest re- 
gional meeting; New Orleans, LA, USA (10 Dec 1980). 

The compounds Np(HBpzspCk, Np(HBpzs)(MeCp)p, 
Np(HBpzs)CpCl, and Np(HBpzs)(MeCp)Chk (pz = CsHsN2, Cp = 
CsHs, MeCp = CHsCsH,) have been prepared as tetrahydrofuran 
solvates and characterized by analysis. **7Np Moessbauer spectra 
showed magnetic splitting, except for Np(HBpzs)(MeCp). The 
spectra of Np(HBpzs)CpClk and Np(HBpzs)MeCpCk were distort- 
ed by intermediate relaxation effects. Isomer shifts of -0.6 cm/sec 
were found for both Np(HBpzs)2Cl and Np(HBpzs),(MeCp), sug- 
gesting that the covalent contribution to bonding by MeCp in the 
latter compound is small. 


6340 (EGG-PHYS—5260) Automated system for selec- 
tive fission product separations applied to the study of 
13 118Pq, Meikrantz, D.H. (EG and G Idaho, Inc., Idaho 
Falls (USA)). Oct 1980. Contract AC07-76ID01570. 52p. 
NTIS, PC A04/MF AO1. 

Thesis. 

A microcomputer-controlled radiochemical separation 
system has been developed for the isolation and study of fission 
products with half-lives of = 10 s. The system, based upon solvent 
extraction with three centrifugal contactors coupled in series, pro- 
vides both rapid and highly efficient separations with large decon- 
tamination factors. This automated system was utilized to study the 
radioactive decays of ***""*Pd via solvent extraction of the Pd-di- 
methylglyoxime complex from ***Cf fission products. As a result of 
this effort, y rays associated with the decay of ~ 90-s '°Pd, 149-s 
™4Pd and 47-s '*Pd have been identified. The assignment of 
masses to each of these Pd radioactivities has been confirmed from 
observation of the growth curves of their respective Ag Gonghters. 
In addition, previously unreported Ag y rays have been 
one to the decay of 69-s '*Ag, and two to the decay of 19-s BA 


6341 (EGG-PHYS—5269) Rapid separation of individu- 
al lanthanide elements from mixed fission Baker 
J.D. (EG and G Idaho, Inc., Idaho Falls (USA)). Nov 1980. 
Contract AC07-761D01570. 40p. NTIS, PC A03/MF AOI1. 

Thesis. Submitted to Univ. of Idaho, Moscow. 

A microprocessor-controlled radiochemical separation 
system has been developed to separate lanthanide elements rapidly 
from fission products. The system is composed of two high per- 
formance liquid chromatography columns coupled in series by a 
stream-splitting injection valve. The first column separates the 
lanthanide group by  extraction-chromatography using 
dihexyldiethylcarbamylmethyleneophoshate (DHDECMP) ad- 
sorbed on Vydac Cs resin. The second column isolates the individu- 
al lanthanide elements by cation exchange using Aminex A-9 resin 
with a-hydroxyisobutyric acid (a-HIBA) as the eluent. With this 
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system, the fission-product lanthanide isotope *Sm has been iden- 
tified for the first time. It was produced from a spontaneously fis- 
sioning **Cf source. Twenty-seven gamma-rays have been assigned 
to this activity which decays with a half-life of 5.51 +- 0.09 min. 
The '*Sm assignment is based upon the radiochemical separation 
of the Sm fraction from the lanthanide fission products and the ob- 
servation of the growth and decay of the 45.9 min ™*Eu daughter 
from an initially pure 5 min parent. The emission probability of the 
324-keV gamma ray of “*Sm was also determined, from the 
umh oh anne aie 158Fu daughter, to be 10.6 +- 1.2 gamma 
rays per 100 decays. Several new gamma rays have been identified 
by half-life as belonging to the decay of *’Sm. Gamma-ray ener- 
gies and relative intensities for *’Sm and ‘**Sm are reported. 


6342 (UCRL—85169) Chemical properties of mendele- 
vium. Hulet, E.K. (California Univ., Livermore (USA). 
Lawrence Livermore National Lab.). Nov 1980. Contract 
W-7405-ENG-48. 12p. NTIS, PC A02/MF AOI. 

Even with the most intense ion beams and the largest availa- 
ble quantities of target isotope, about 10° atoms at a time is all the 
Md that can be produced for chemical studies. This lack of suffi- 
cient sample size coupled with the very short lifetimes of the few 
atoms produced has severely restricted the gathering and the 
broadness of our knowledge concerning the properties of Md and 
the heavier elements. To illustrate, the literature contains a mere 
eleven references to the chemical studies of Md, and none of these 
deal with bulk properties associated with the element bound in 
solid phases. Some of these findings are: Md was found to be more 
volatile than other actinide metals which lead to the belief that it is 
divalent in the metallic state; separation of Md from the other ac- 
tinides can be accomplished either by reduction of Md* to the di- 
valent state or by chromatographic separations with Md remaining 
in the tripositive state; extraction of Md* with _bis(2- 
ethylhexyl)phosphoric acid is much poorer than the extraction of 
the neighboring tripositive actinides; attempts to oxidize Md* with 
sodium bismuthate failed to show any evidence for Md“; reduction 
potential of Md** was found to be close to -0.1 volt; Md** can be 
reduced to Md(Hg) by sodium amalgams and by electrolysis; the 
electrochemical behavior of Md is very similar to that of Fm and 
can be summarized in the equation, Md** + 2e~ = Md(Hg) and E® 
= -1.50 V.; and Md cannot be reduced to a monovalent ion with 
Sm*. 


6343 Decontamination of metals using chemical 
Lerch, R. E.; Partridge, J. A. (to ent of Energy). 
US Patent 4,217,192. 12 Aug 1980. Filed date 11 Jun 1979. 


PAT-APPL-47,446. 

The invention relates to chemical etching process for re- 
claiming contaminated equipment wherein a reduction-oxidation 
system is included in a solution of nitric acid to contact the metal 
to be decontaminated and effect reduction of the reduction-oxida- 
tion system, and includes disposing a pair of electrodes in the re- 
duced solution to permit passage of an electrical current between 
said electrodes and effect oxidation of the reductionoxidation 
system to thereby regenerate the solution and provide decontami- 
nated equipment that is essentially radioactive contamination-free. 


6344 Hot cell chemistry for isotope production at the 
Los Alamos Meson Physics Facility. Barnes, J.W.; Bentley, 
G.E.; Ott, M.A.; DeBusk, T.P. (Los Alamos Scientific Lab., 
NM). Conference on Remote Systems Technology, Proceedings 
(U.S.); 26: 372-377(1978). (CONF-7811120—). 

From 26. remote systems technology conference; Washing- 
ton, DC, USA (12 Nov 1978). 

A family of standardized glass and plastic ware has been de- 
veloped for the unit processes of dissolution, volume reduction, ion 
exchange, extraction, gasification, filtration, centrifugation, and 
liquid transfer in our hot cells. Computerized data handling and 
gamma pulse analysis have been applied to quality control and 
process development in hot cell procedures for production of iso- 
topes for research in physics and medicine. The above has greatly 
reduced the time needed to set up for and produce an isotope that 
is new to us. 
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4008 Combustion, Pyrolysis, And High-temperature 
Chemistry 


REFER ALSO TO CITATION(S) 5852 


6345 (COO—4169-5) Rate coefficients of combustion/ 
fuel conversion reactions by high-temperature phot 

Progress report, September 1, 1979-August 31, 1980. Felder, 
W. (AeroChem Research Labs., Inc., Princeton, NJ (USA)). 
Sep 1980. Contract AC02-77ER04169. 17p. (AeroChem- 
TN—214). NTIS, PC A02/MF AO1. 

Reliable kinetic data on isolated elementary combustion reac- 
tions spanning a broad temperature range are required for modeling 
and scaling studies aimed at improving the performance of, and re- 
ducing the pollutant formation from, fossil-fuel burning devices. 
Such data are generally not available. In the present work a new 
technique, High Temperature Photochemistry (HTP), has been de- 
veloped to provide such data. It combines the technology of the 
high-temperature, fast-flow reactors (HTFFR) we developed to 
study kinetics of metal atom/oxide reactions in the 300 to 1900 K 
range with the methodology of the flash photolysis technique 
which, although used widely for study of such combustion reac- 
tions, has previously been limited to studies at or near room tem- 
perature. This report discusses aspects of the complete HTP study 
on the benchmark reaction, O + CH, —/sup (1)/ OH + CHs, in- 
cluding new data in the 1500 to 1700 K range obtained in the pres- 
ent contract year. The data which extend from 400 to 1700 K over- 
lap the previous low temperature (250 to 950 K) and high tempera- 
ture (1200 to 2600 K) measurements of k:(T) and show a curved 
Arrhenius plot, in excellent agreement with the more reliable work 
of others and with recent theoretical work. The HTP data can be 
fit by an empirical rate coefficient expression which is given. The 
HTP apparatus has been modified to conduct measurements on the 
reaction OH + CsHe and these experiments have been initiated. 


6346 Enhanced SO; emissions from staged combustion. 
Merryman, E.L.; Levy, A. (Battelle Columbus Labs., OH). 
pp 727-736 of Seventeenth symposium (international) on 
combustion. Pittsburgh, PA; Combustion Institute (1979). 

From 17. symposium on combustion; Leeds, UK (20 Aug 
1978). 

Staged combustion is a recognized, effective means for low- 
ering NO/sub x/ emission. Examination of the staged combustion 
process suggests however that the high CO levels produced in the 
first stage may pump a sufficient level of oxygen atoms into the 
second stage to result in an increased (enhanced) SOs; formation. 
Experiments were carried out in a small two-stage combustor 
which allowed for an examination of SO; formation under similar 
single- and two-stage conditions. The experiments show that stag- 
ing does cause enhanced SO; formation, the enhancement is of 
short duration, and is dependent on the air/fuel ratio of each stage 
and the delay interval between the first and second stages. Kinetic 
analysis yields a value of ki = 7.4 x 10'* cm® mole~? sec™! for the 
reaction SO. + O + M = SOs + M and ke = 1.5 x 10" cm® 
mole~' sec”? for the reaction SO; + O = SO2 + O2 (T = 1685 
K). The kinetic analysis also shows that enhancement of SOs; for- 
mation in staged combustion can occur. However, the experimental 
results suggest that the enhancement may only be a transient phe- 
nomenon dependent on several combustion variables. 


6347 Seventeenth symposium (international) on combus- 
tion. Pittsburgh, PA; Combustion Institute (1979). 1497p. 
(CONF-780806—). 

From 17. symposium on combustion; Leeds, UK (20 Aug 
1978). 

: The Seventeenth Symposium (International) on Combustion 
held at the University of Leeds, England was attended by hundreds 
of scientists from 33 countries. Papers covering many aspects of 
combustion were presented in the following categories: deflagration 
to detonation transition; coal combustion; turbulent-combustion in- 
teractions; kinetics; nitrogen oxides and sulfur oxides; furnace com- 
bustion; inhibition and ignition; flame structure and chemistry; com- 
bustion studies; measurement techniques; fire and explosion; engine 
combustion; droplets; combustion oscillations; soot; and propellants 
and explosives. Individual papers are indexed. 
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6348 Synge! of concentration probability density 
functions in reacting and nonreacting turbulent jets. Gould, 
R.K.; Tho pis Howard, P.J. (AeroChem Research 
Labs., Inc., inceton, NJ). Contract E(49-18)-2446. pp 299- 
305 of Seventeenth symposium (international) on combus- 
tion. Pittsburgh, PA; Combustion Institute (1979). 

From 17. symposium on combustion; Leeds, UK (20 Aug 
1978). 

. A method for obtaining reactant and product concentration 
Statistics in a chemically reacting turbulent flow is presented. A 
photolysis/ch ence technique is used to probe the diffu- 
sion flame resulting from the reaction of O; and NO in an axisym- 
metric flow. Two lasers, operated at wave length = 260 nm and 
337.1 nm photolyze O3 and NOs, respectively, and the chemilu- 
minescent output of the reaction of O + NO — NO» + hv is ana- 
lyzed to obtain the concentration information. Examples of the type 
of information obtained using the technique are given. For a non- 
reacting NO/NO2/Nz jet exhausting into pure Nez, on-axis probabil- 
ity density functions (pdf's) for the jet gas are slightly skewed while 
off-axis pdf's are highly skewed or bimodal. For a reacting jet of 
Nz containing O; exhausting into an NO/N2 atmosphere, meas- 
urements of c/sub O3/.c/sub NO/ and c/sub O3/.c/sub NO/ are 
shown. The reactant correlations are strongly negative on-axis in 
and near the jet core and become less correlated in the mixing 
layer. 





6349 Turbulent combustion and diesel engine noise. 
Strahle, W.C.; Muthukrishnan, M.; Handley, J.C. (Georgi 
Inst. of Tech., Atlanta). Contract EC77-S-05-5553. pp 337- 
346 of Seventeenth symposium (international) on combus- 
tion. Pittsburgh, PA; Combustion Institute (1979). 

From 17. symposium on combustion; Leeds, UK (20 Aug 
1978). 

Prior results at this laboratory have indicated a causal link 
between the turbulence of combustion and the noise radiated from 
a Diesel engine. The purpose here is to solidify this view through 
new data analysis techniques and further experimentation. The 
combustion process is isolated as the culprit in causing random fluc- 
tuations in cylinder pressure which are causally related to noise ra- 
diation. However, prior results above 3500 Hz are shown to be in 
error because of vibration of the cylinder pressure pickup. Analysis 
techniques used are Fourier, coherence and signal averaging tech- 
niques. 


6350 Effect of tetraethyl lead on the structure of pro- 
pane-oxygen flames diluted with argon. Cook, S.J.; Simmons, 
R.F. (Manchester Univ. Inst. of Science and Tech., Eng- 
land). pp 891-898 of Seventeenth symposium (international) 
on combustion. Pittsburgh, PA; Combustion Institute (1979). 

From 17. symposium on combustion; Leeds, UK (20 Aug 
1978). 

' The effect of trace amounts of tetraethyl lead, comparable to 
the concentrations used in petrol engines, on the temperature and 
composition profiles through lean pre-mixed propane-oxygen flames 
diluted with argon has been studied. These profiles have been used 
to calculate the rate of heat release and reaction rates for propane, 
oxygen, carbon monoxide and carbon dioxide as a function of dis- 
tance through the flame. The additive enhances the consumption of 
propane at low temperatures and its maximum rate of consumption 
occurs a little earlier in the flame, but the subsequent formation of 
carbon monoxide in this first stage of the combustion is delayed. 
The conversion of carbon monoxide to carbon dioxide is also de- 
layed, with the result that the peak concentration of carbon monox- 
ide in the flame is significantly increased. This is attributed to a re- 
duction in the concentration of hydroxyl radicals in this region of 
the flame. These results are interpreted in terms of a thermal de- 
composition of the tetraethyl lead below 800 K with the formation 
of a fog of lead oxide particles (as in a petrol engine), which inhib- 
its the latter stages of the conversion of propane to carbon monox- 
ide by the heterogeneous removal of chain centres. In contrast, 
above 1100 K the vapour pressure of lead oxide is sufficiently high 
for it all to be present as PbO(g). If so, a competition is possible 
between the reactions: H + O2: = OH + O; and PbO(g) + H = 
Pb(g) + OH with the result that chain branching in the flame is 
delayed. This also explains the inhibition of the conversion of 
carbon monoxide to carbon dioxide. 
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6351 (BDX—613-2525) Anodized aluminum foil coil 
with 538°C capabilities. Final report. Jordan, H.F. (Bendix 
Corp., Kansas City, MO (USA)). Nov 1980. Contract 
AC04-76DP00613. 39p. NTIS, PC A03/MF AOl. 

Solenoid coils were fabricated using barrier anodized alumi- 
num foil as the insulated conductor. Barrier anodization provided a 
thin turn-to-turn insulation. To construct the coil, wire leads were 
laser welded to straps that were welded to the foil. The assembled 
coil was dip coated in Resin 100 for overall insulation. 


6352 (CONF-810104—1) Wind loading and response of 
a high-rise building. Mills, R.S.; Williams, D. (URS/John A. 
Blume and Associates, Engineers, San Francisco, CA 
(USA)). 1981. Contract AC08-76DP00099. 16p. NTIS, PC 
A02/MF AOl. 

From Conference on the dynamic response of structures; At- 
lanta, GA, USA (14 Jan 1981). 

An ongoing investigation concerned with the measurement 
and analysis of full-scale wind effects on high-rise buildings is pre- 
sented. An instrumentation system suitable for the measurement of 
wind loading and structural response has been implemented in a 16- 
story Las Vegas building. The use of a displacement measuring 
system consisting of a vertically aligned laser and a light-sensitive 
diode permits evaluation of quasistatic as well as fluctuating re- 
sponse. Experimental results from several wind storms are com- 
pared to a recent method for analytically predicting alongwind 
structural response. The analytical method is found to underesti- 
mate the actual building response. 


6353 (COO—4268-7(80), pp 102-105) Hot Atom Trans- 
fer System (HATS). Sep 1980. 

In Biomedical research with cyclotron produced radionu- 
clides. Progress report, January 1, 1979-June 30, 1980. 

The Hot Atom Transfer System (HATS), designed to trans- 
port radioisotope preparations in solid, liquid or gaseous form from 
the cyclotron to the scanning facility at the cellar level of Kettering 
Laboratory to the Diagnostic Radiology Suite on the second floor 
of the Clinical Office Building and to the Nuclear Medicine Suite 
on the second floor of Howard Laboratory is described. 


6354 (DOE/ET/13152—4) Measuring and modeling 

solids movement in a large, cold fluidized bed test facility. 

Fourth quarterly report, July 1, 1980-September 30, 1980. 

Fitzgerald, T.J.; Mrazek, R.V.; Crane, S.D. (Oregon State 

Univ., Corvallis (USA). Dept. of Chemical Engineering). 

re pow Contract ACO1-79ET13152. 18p. NTIS, PC A02/ 
AOl. 

The principle of operation of the magnetic-particle, mass- 
flow measuring device was described in the first quarterly report. 
In addition, the results of a few preliminary tests which were car- 
ried out to show the feasibility of using this device were described 
in the third quarterly report. It was noted that the output signal 
from the device is proportional to velocity and that saturation of 
the material in the vicinity of the read coil had not yet been 
achieved. Thus, efforts during this quarter were concentrated upon 
two objectives - achieving saturation of the magnetic material in 
the vicinity of the road coil and establishing calibration procedures 
to be used with the device installed in a fluidized bed. 


6355 (HEDL-SA—2180-FP) Status of the nondestruc- 
tive examination equipment for the fuels and materials exami- 
nation facility. Frandsen, G.B. (Hanford Engineering Devel- 
opment Lab., Richland, WA (USA)). 18 1980. Contract 
AC14-76FF02170. 42p. (CONF-801107—54). NTIS, PC 
A03/MF AOl. 

From ANS international conference; Washington, DC, USA 
(17 Nov 1980). 

The present status of Nondestructive Examination (NDE) 
Equipment proposed for the Fuels and Materials Examination Fa- 
cility (FMEF) now under construction at the Hanford Engineering 
Development Laboratory is discussed. Items discussed include the 
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NDE cell receiving machine, the dismantling machine, the standard 
examination stage, profilometry, eddy current, wire wrap removal 
machine, surface examination, gamma scan and general NDE equip- 
ment. 


6356 (HEDL-SA—2184-FP) Standard examination stage 
for the fuels and materials examination facility. Hess, J.W.; 
Frandsen, G.B. (Hanford Engineering Development Lab., 
Richland, WA (USA)). 18 Sep 1980. Contract AC14- 
76FF02170. 25p. (CONF-801107—47). NTIS, PC A02/MF 
AOl. 


From ANS international conference; Washington, DC, USA 
(17 Nov 1980). 

A Standard Examination Stage (SES) has been designed, fab- 
ricated, and tested for use in the Fuel and Materials Examination 
Facility (FMEF) at the Hanford Reservation near Richland, WA. 
The SES will perform multiple functions in a variety of nuclear 
fuel, absorber, and blanket pin handling, positioning, and examina- 
tion operations in 11 of 22 work stations in the FMEF Nondestruc- 
tive Examination (NDE) cell. Preprogrammable, automated, closed 
loop computer control provides precision positioning in the X, Y 
and Z directions and in pin rotational positioning. Modular con- 
struction of both the mechanical hardware and the electrical and 
control system has been used to facilitate in-cell maintainability. 


6357 (HEDL-SA—2193-FP) Breeder Reactor Program: 
T-3 cask. Krupar, J.J.; Berger, J.D.; Berg, J.D.; Weber, E.T. 
(Hanford Engineering Development Lab., Richland, WA 
(USA)). 1980. Contract AC14-76FF02170. 19p. (CONF- 
801107—55). NTIS, PC A02/MF AO1. 

From ANS international conference; Washington, DC, USA 
(17 Nov 1980). 

A shipping cask system was developed for shipment of irra- 
diated fuels and materials from the Fast Flux Test Facility (FFTF) 
to participating Hot Cell Examination Facilities. The development 
work included techniques for remote packaging and cask loading of 
the materials prior to shipment. The remote handling systems were 
developed for both horizontal and vertical loading/unloading of 
various payloads. The T-3 cask was licensed by the United States 
Nuclear Regulatory Commmission (US NRC) showing compliance 
with Title 10 of the Code of Federal Regulations, Part 71 (10-CFR- 
71). 


6358 (IS-M—291) Preparation and properties of in-situ 
prepared filamentary Nbs;Sn-Cu superconducting wire. Finne- 
more, D.K.; Verhoeven, J.D.; Gibson, E.D.; Ostenson, J.E. 
(Ames Lab., IA (USA)). 1980. Contract W-7405-ENG-82. 
12p. (CONF-800587—6). NTIS, PC A02/MF AO1. 

From International cryogenic materials conference; Upton, 
NY, USA (28 May 1980). 

Work at the Ames Laboratory on the in-situ process for pre- 
paring Cu-Nb-Sn superconducting wire is reviewed. The results of 
this work show that consumable arc casting appears to provide a 
low cost and reliable method for preparing dendritic Cu-Nb alloys 
suitable for the large scale production of superconducting wire. 
Casting procedures for 5 cm dia billets were studied and good per- 
formance characteristics were found. In addition, preliminary re- 
sults with 10 cm dia castings look promising and scale up to this 
size seems likely to be successful. The major problem in scaling up 
may be to keep the dendrite size large enough to prevent excessive 
coarsening. The new methods for Sn introduction were developed, 
a single core process for small diameter wire and a multicore proc- 
ess for large diameter wire. The overall J/sub c/ and strain per- 
formance characteristics are well suited to large scale dc magnets in 
the 8 to 14 tesla range. The ac losses in these materials in the 0 to 
3T range are approximately equivalent to continuous filament wire 
with a filament dia of 40 um. Twisting of the wire gives a substan- 
tial improvement in the ac losses but the addition of Ni to decouple 
the fibers does not look encouraging because an immiscibility 
occurs near 3% Ni. The proximity effect coupling of the fibers will 
decrease substantially with increasing magnetic fields so this contri- 
bution to the ac losses should be much lower at large oH. (LCL) 
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6359 (RHO-SA—183) Criticality of 55- 
gallon waste drum arrays. Blyckert, W.A.; Carter, R.D. 
(Rockwell International Corp., Richland, WA (USA). 
Rockwell Hanford Operations). 7 Nov 1980. Contract 
AC06-77RL01030. 55p. (CONF-801107—58). NTIS, PC 
A04/MF AO1. 

From ANS international conference; Washington, DC, USA 
(17 Nov 1980). 

This study shows the effects of various parameters on the k- 
effective of two- and three-dimensionally infinite arrays of 55-gallon 
drums loaded with plutonium-contaminated wastes. Parameters in- 
vestigated include fissile material composition, neutron moderation, 
fissile shape, density and mass, array size, reflectors, iron weight of 
the drums and array collapse. Changes in fissile density caused very 
large changes in array k-effective (and k-infinity) of up to 0.30, be- 
cause of changes in neutron absorption in the drum walls. Differ- 
ences in k-effective of up to 0.07 were shown between arrays of 
17C and 17H drums. 


6360 (SAND—80-1605C) Dynamic relaxation applied to 
the quasi-static, large deformation, inelastic response of axi- 
symmetric solids. Key, S.W.; Stone, C.M.; Krieg, R.D. 
(Sandia National Labs., Albuquerque, NM (USA)). 1980. 
Contract AC04-76DP00789. 36p. (CONF-800781—1). 
NTIS, PC A03/MF AOl1. 

From US/Europe workshop on nonlinear finite element 
analysis in structural mechanics; Ruhr, F.R. Germany (28 Jul 1980). 

The use of dynamic relaxation as a solution strategy for the 
quasi-static, large deformation, inelastic response of solids is exam- 
ined. The underlying mechanics, the constitutive theories of inter- 
est, the incremental form of the equations, the spatial discretization, 
and the implementation of dynamic relaxation for path and/or time 
dependent material response are each discussed. The mechanics are 
carried out in the current configuration of the body described by a 
fixed spatial coordinate system and using the Cauchy stress. Finite 
strain constitutive theories for elastic, elastoplastic, and creep be- 
havior are introduced. An incremental form of the problem allow- 
ing a sequence of equilibrium solutions to be found is presented. A 
constant bulk strain, bilinear displacement isoparametric quadrilater- 
al finite element is employed for the spatial discretization. The solu- 
tion strategy used to generate the sequence of equilibrium solutions 
is dynamic relaxation which in the form adopted is based on explic- 
it central difference pseudo-time integration and artificial damping. 
It is used to find the next solution as a result of an increment in 
time and/or load. Each solution must satisfy equilibrium to within a 
prescribed tolerance before proceeding to the next increment. Sev- 
eral example calculations are presented. 


6361 (SAND—80-1966C) Numerical implementation of 
inelastic time dependent and time independent, finite strain 
constitutive equtions in solids. Key, S.W.; Krieg, R.D. 
(Sandia National Labs., Albuquerque, NM (USA). 1980. 
Contract AC04-76DP00789. 16p. (CONF-801159—1; 
CONF-801207—2; CONF-801224—1). NTIS, PC A02/MF 
AOl. 

From 2. international congress on numerous methods for en- 
gineering; Ithaca, NY, USA (11 Nov 1980). 

A number of complex issues are addressed which will allow 
the incorporation of finite strain, inelastic material behavior into the 
piecewise numerical construction of solutions in solid mechanics. 
Without recourse to extensive continuum mechanics preliminaries, 
an elementary time independent plasticity model, an elementary 
time dependent creep model, and a viscoelastic model are intro- 
duced as examples of constitutive equations which are routinely 
used in engineering calculations. The constitutive equations are all 
suitable for problems involving large deformations and finite strains. 
The plasticity and creep models are in rate form and use the sym- 
metric part of the velocity gradient or the stretching to compute 
the co-rotational time derivative of the Cauchy stress. The viscoe- 
lastic model computes the current value of the Cauchy stress from 
a hereditary integral of a materially invariant form of the stretching 
history. The current configuration is selected for evaluation of equi- 
librium as opposed to either the reference configuration or the last 
established equilibrium configuration. The process of strain incre- 
mentation is examined in some depth and the stretching evaluated 
at the midinterval multiplied by the time step is identified as the ap- 
propriate finite strain increment to use with the selected form of the 
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constitutive equations. Discussed is the conversion of rotation rates 
based on the spin into incremental orthogonal rotations which are 
then used to update stresses and state variables due to rigid body 
rotation during the load increment. Comments and references to the 
literature are directed at numerical integration of the constitutive 
equations with an emphasis on doing this accurately, if not exactly, 
for any time step and stretching. This material taken collectively 
provides an approach to numerical implementation which is marked 
by its simplicity. 


6362 (SORI-EAS—78-399) Structural materials evalua- 
tion for oxygen centrifugal compressors. Final report, Project 
3528, Report XXXVI. (Southern Research Inst., Bi - 
ham, AL (USA)). 5 1978. Contract AC21-76MCO08010. 
229p. NTIS, PC All/MF AOl1. 

Several of the processes for producing high Btu gas from 
coal require large volumes of high pressure oxygen. Large centrifu- 
gal compressors can supply the volumes needed, and the basic engi- 
neering technologies for design, stress analysis, rotor balancing, and 
construction of centrifugal compressors appear to exist. However, 
there are compatibility problems between compressor construction 
materials and oxygen. About all of the major component construc- 
tion materials in past designs will oxidize, some violently, if ignition 
occurs. Materials must be selected that satisfy the mechanical re- 
quirements and are resistant to both ignition and propagation of a 
fire. This program was conducted to gather the available informa- 
tion on current materials used in compressor construction, known 
causes of fires, and the compatibility of materials with high pres- 
sure, high velocity oxygen. This information was obtained by first 
gathering and analyzing both domestic and foreign sources of lit- 
erature and by visits to the leading centrifugal compressor produc- 
ers in the US. Several events such as friction between moving and 
fixed components, local excursions in the oxygen temperature, 
debris-induced rub, impact, and exposure of unoxidized metal to the 
oxygen were found to contribute to the ignition and combustion of 
materials in compressors. A test cell was constructed to simulate 
several of these events. Experiments were conducted under condi- 
tions such as actually exist inside a compressor using various 
metals. The results were then analyzed in terms of modern ignition 
and combustion theories and the influence of various compressor 
conditions on combustion. 


6363 (STUDSVIK/M—78/375) Additives for steam 
cycles. Dahl, L. (Studsvik Energiteknik AB, Nykoeping 
(Sweden)). Dec 1978. 39p. (In Swedish). NTIS (US ies 
Only), PC A03/MF AO1. 

Properties of amines used in steam cycles have been studied. 
For different commercial products the following characteristics 
have been listed: rate of decomposition at different temperatures, 
type of decomposition products and their properties, distribution 
between steam and water, and alkalizing effect. The investigation is 
based on figures from suppliers, handbooks, and personal contacts. 


6364 (UCRL—52960-2) Technology of machine tools. 
Volume 2. Machine tool systems management and utilization. 
Thomson, A.R. (California Univ., Livermore (USA). Law- 
rence Livermore Lab.). Oct 1980. Contract W-7405-ENG- 
48. 255p. NTIS, PC Al2/MF AOl. 

The Machine Tool Task Force (MTTF) was formed to char- 
acterize the state of the art of machine tool technology and to iden- 
tify promising future directions of this technology. This volume is 
one of a five-volume series that presents the MTTF findings; re- 
ports on various areas of the technology were contributed by ex- 
perts in those areas. 


6365 (UCRL—82780) Training facility for criticality 
safety. Crites, T.R.; Powell, T.J.; Williams, G.E. (California 
Univ., Livermore (USA). Lawrence Livermore Lab.). 30 
Aug 1979. Contract W-7405-ENG-48. llp. (CONF- 
791203—10). NTIS, PC A02/MF AOl1. 

From Health Physics Society meeting; Honolulu, HI, USA 
(10 Dec 1979). 

The Lawrence Livermore Laboratory has established a 
training facility for hands-on instruction in various aspects of fissile 
material control. Eight hemispherical shells of 93% enriched urani- 
um (approximately 23 kg) are used in a configuration convenient 
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for demonstrating the effects of mass, reflectivity, separation, mod- 
eration and poison on the state of criticality. Various thicknesses of 
clear acrylic plastic are used as moderators in the center of the as- 
sembly and as reflectors surrounding the fissile material. Assembly 
is made on a vertical split table which can be manually operated to 
demonstrate the effect of separation distance between the hemisphe- 
rical shells. Cadmium sheet is used to study the effect of poisons in 
isolating masses of fissile material and in isolating fissile material 
from reflectors. A central void is provided to accommodate a Cali- 
fornium-252 or plutonium-238 beryllium neutron source. Instrumen- 
tation for the training facility consists of standard BF; detectors 
with rare meter and scaler/timer output. Training experiments typi- 
cally consist of making an approach to critical with the assembly in 
its optimum configuration and then demonstrating the effect of var- 
ious parameters on the state of criticality. The effect multiplication 
constant of the assembly in its optimum configuration (spherical 
with full moderation and reflection) is calculated to be 0.95. The 
apparent multiplication observed by measuring the neutron leakage 
is 10 and compares will with the calculated leakage. 


6366 (UCRL—85004) Machine tool task force. Sutton, 
G.P. (California Univ., Livermore (USA). Lawrence Liver- 
more National Lab.). 22 Oct 1980. Contract W-7405-ENG- 
48. 32p. (CONF-8010143—1). NTIS, PC A03/MF AO1. 

From 12. annual Tri-Service Manufacturing technology con- 
ference; Bal Harbour, FL, USA (22 Oct 1980). 

The Machine Tool Task Force (MTTF) is a multidisciplined 
team of international experts, whose mission was to investigate the 
state of the art of machine tool technology, to identify promising 
future directions of that technology for both the US government 
and private industry, and to disseminate the findings of its research 
in a conference and through the publication of a final report. 
MTTF was a two and one-half year effort that involved the partici- 
pation of 122 experts in the specialized technologies of machine 
tools and in the management of machine tool operations. The scope 
of the MTTF was limited to cutting-type or material-removal-type 
machine tools, because they represent the major share and value of 
all machine tools now installed or being built. The activities of the 
MTTF and the technical, commercial and economic signifiance of 
recommended activities for improving machine tool technology are 
discussed. (LCL) 


6367 High temperature reactor. Borer, W. J.; Nobbe, 
V.; Spalinger, H. (to Swiss Aluminium Ltd (Switzerland)). 
US Patent 4,217,479. 12 Aug 1980. vp. 

A high temperature reactor is fitted with a plasma gun at an 
anode chamber and is provided with a graphite cathode. The reac- 
tor is cooled by means of pipes in the refractory lining of the reac- 
tor, and rests on essentially horizontal bearings. The charge to be 
melted, e.g., oxides or oxide mixtures, is fed from above at an angle 
alpha at most 90° to the main axis of the reactor in the direction of 
the plasma stream, and the molten product is tapped off at an exit 
port which is also close to the entry port of the plasma stream so 
that the plasma stream covers and therefore heats the area around 
the exit port. 


6368 Annular flow diverter valve. Rider, R.L. (to Dept. 
of Energy). US Patent 4,193,422. 18 Mar 1980. Filed date 24 
Nov 1978. 4p. 

PAT-APPL-963,654. 

A valve is described for diverting flow from the center of 
two concentric tubes to the annulus between the tubes or, operating 
in the reverse direction, for mixing fluids from concentric tubes 
into a common tube and for controlling the volume ratio of said 
flow. It consists of a toroidal baffle disposed in sliding engagement 
with the interior of the inner tube downstream of a plurality of 
ports in the inner tube, a plurality of gates in sliding engagement 
with the interior of the inner tube attached to the baffle for move- 
ment therewith, a servomotor having a bullet-shaped plug on the 
downstream end thereof, and drive rods connecting the servomotor 
to the toroidal baffle. The sevomotor is adapted to move the baffle 
into mating engagement with the bullet-shaped plug and simulta- 
neously move the gates away from the ports in the inner tube and 
to move the baffle away from the bullet-shaped plug and simulta- 
neously move the gates to cover the ports in the inner tube. 
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6369 Accident resistant transport container. Andersen, 
J.A.; Cole, J.K. (to Dept. of Energy). US Patent 4,190,160. 
26 Feb 1980. Filed date 6 Mar 1979. 6p. 


PAT-APPL-18,098. 
The invention relates to a container for the safe air transport 


of plutonium having several intermediate wood layers and a load 
spreader intermediate an inner container and an outer shell for miti- 
gation of shock during a hypothetical accident. 


6370 Superconducting magnet. Satti, J.A. (to Dept. of 
ny US Patent 4,189,693. 19 Feb 1980. Filed date 28 
Dec 1977. 8p. 


PAT-APPL-865,345. 

A superconducting magnet designed to produce magnetic 
flux densities of the order of 4 to 5 Webers per square meter is con- 
structed by first forming a cable of a plurality of matrixed super- 
conductor wires with each wire of the plurality insulated from each 
other one. The cable is shaped into a rectangular cross-section and 
is wound with tape in an open spiral to create cooling channels. 
Coils are wound in a calculated pattern in saddle shapes to produce 
desired fields, such as dipoles, quadrupoles, and the like. Wedges 
are inserted between adjacent cables as needed to maintain substan- 
tially radial placement of the long dimensions of cross sections of 
the cables. After winding, individual strands in each of the cables 
are brought out to terminals and are interconnected to place all of 
the strands in series and to maximize the propagation of a quench 
by alternating conduction from an inner layer to an outer layer and 
from top half to bottom half as often as possible. Individual layers 
are separated from others by spiraled aluminum spacers to facilitate 
cooling. The wound coil is wrapped with an epoxy tape that is 
cured by heat and then machined to an interference fit with an 
outer aluminum pipe which is then affixed securely to the assem- 
bled coil by heating it to make a shrink fit. In an alternate embodi- 
ment, one wire of the cable is made of copper or the like to be 
heated externally to propagate a quench. 


6371 Fast-acting valve actuator. Cho, N. (to Dept. of 
Energy). US Patent 4,187,764. 12 Feb 1980. Filed date 12 
Jul 1972. 4p. 

PAT-APPL-270,796. 

A fast-acting valve actuator utilizes a spring driven pneu- 
matically loaded piston to drive a valve gate. Rapid exhaust of 
pressurized gas from the pneumatically loaded side of the piston fa- 
cilitates an extremely rapid piston stroke. A flexible selector dia- 
phragm opens and closes an exhaust port in response to pressure 
differentials created by energizing and de-energizing a solenoid 
which controls the pneumatic input to the actuator as well as selec- 
tively providing a venting action to one side of the selector dia- 


phragm. 


6372 Valve for controlling solids flow. Feldman, D.K. 
(to Dept. of Energy). US Patent 4,184,662. 22 Jan 1980. 
Filed date 25 Jul 1978. 6p. 

PAT-APPL-927,806. 

A fluidized solids control valve is disclosed that is particular- 
ly well adapted for use with a flow of coal or char that includes 
both large particles and fines. The particles may or may not be 
fluidized at various times during the operation. The valve includes 
a tubular body that terminates in a valve seat covered by a normal- 
ly closed closure plate. The valve body at the seat and the closure 
plate is provided with aligned longitudinal slots that receive a piv- 
otally supported key plate. The key plate is positionable by an op- 
erator in inserted, intermediate and retracted positions respecting 
the longitudinal slot in the valve body. The key plate normally 
closes the slot within the closure plate but is shaped and aligned 
obliquely to the longitudinal slot within the valve body to provide 
progressively increasing slot openings between the inserted and re- 
tracted positions. Transfer members are provided between the oper- 
ator, key plate and closure plate to move the closure plate into an 
open position only when the key plate is retracted from the longitu- 
dinal slot within the valve body. 


6373 Device for absorbing mechanical shock. Newlon, 
C.E. (to Dept. of Energy). US Patent Application 070,546. 
29 Aug 1979. 9p. 

This invention is a comparatively inexpensive but efficient 
shock-absorbing device having special application to the protection 
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of shipping and storage cylinders. In a typical application, two of 
the devices are strapped to a cylinder to serve as saddle-type sup- 
ports for the cylinder during storage and to protect the cylinder in 
the event it is dropped during lifting or lowering operations. In its 
preferred form, the invention includes a hardwood plank whose 
grain runs in the longitudinal direction. The basal portion of the 
plank is of solid cross-section, whereas the upper face of the plank 
is cut away to form a concave surface fittable against the sidewall 
of a storage cylinder. The concave surface is divided into a series 
of segments by transversely extending, throughgoing relief slots. A 
layer of elastomeric material is positioned on the concave face, the 
elastomer being extrudable into slots when pressed against the seg- 
ments by a preselected pressure characteristic of a high-energy 
impact. The compressive, tensile, and shear properties of the hard- 
wood and the elastomer are utilized in combination to provide a 
surprisingly high energy-absorption capability. 


6374 Acceleration switch. Abbin, J.P. Jr.; Devaney, 
H.F.; Hake, L.W. (to Dept. of Energy). US Patent Applica- 
tion 070, 545. 29 Aug 1979. 9p. 

The disclosure relates hg an improved integrating accelera- 
tion switch of the type having a mass suspended within a fluid 
filled chamber, with the motion of the mass initially opposed by a 
spring and subsequently not so opposed. 


6375 Acceleration switch. Abbin, J.P. Jr.; Middleton, 
J.N.; Schildknecht, H.E. (to Dept. of Energy). US Patent 
Application 067,858. 20 Aug 1979. 9p. 

An improved acceleration switch is described which is of 
the type having a mass suspended within a chamber, having little 
fluid damping at low g levels and high fluid damping at high g 
levels. 


6376 Servo control booster system for minimizing fol- 
lowing error. Wise, W.L. (to Dept. of Energy). US Patent 
Application 061,114. 26 Jul 1979. 19p. 

A closed-loop feedback-controlled servo system is disclosed 
which reduces command-to-response error to the system's position 
feedback resolution least increment, AS/sub R/, on a continuous 
real-time basis, for all operational times of consequence and for all 
operating speeds. The servo system employs a second position feed- 
back control loop on a by exception basis, when the command-to- 
response error = AS/sub R/, to produce precise position correc- 
tion signals. When the command-to-response error is less than AS/ 
sub R/, control automatically reverts to conventional control 
means as the second position feedback control loop is disconnected, 
becoming transparent to conventional servo control means. By op- 
erating the second unique position feedback control loop used 
herein at the appropriate clocking rate, command-to-response error 
may be reduced to the position feedback resolution least increment. 
The present system may be utilized in combination with a tacho- 
meter loop for increased stability. 
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6377 (ALO—4199-1) Operational characteristics of 16 
pum CO> laser. Final technical report, 1 February 1977-30 
September 1980. Kasner, W.H. (Westinghouse Research and 
Development Center, Pittsburgh, PA (USA)). Nov 1980. 
Contract AC04-77AL03914;AC04-78AL14199. 190p. NTIS, 
PC A09/MF AOl. 

The investigation of laser isotope separation (LIS) of urani- 
um starting with UFs feed stock has required the development of 
new infrared lasers. Certain R branch lines of the 16 um bending 
mode transition, 02°0 — 0110, in CO: fall within one of the in- 
frared wavelength regions of interest for this application. This 
report presents the results of experimental and theoretical studies of 
the operational characteristics of this 16 ~m CO, bending mode 
laser. The initial phase of the research program was devoted to a 
study of the feasibility of using simple pulsed electrical discharges 
as an excitation source for this laser system. The activities conduct- 
ed under this phase of the program included: experimental studies 
of 16 ym laser emission; development of a computer model to ex- 
plain the observed experimental results and to predict behavior 
under other operating conditions; and development of a preliminary 
conceptual design for a deliverable laser system. 


6378 (DOE/ER/02523—17) Far infrared chemical 
lasers. Technical progress report No. 6, September 1, 1979- 
August 31, 1980. Robinson, D.W. (Johns Hopkins Univ., 
Baltimore, MD (USA). Dept. of Chemistry). 1980. Contract 
AS02-76ER02523. 1lp. NTIS, PC A02/MF AO1. 

Some preliminary experiments in gas laser research are dis- 
cussed. A new technique for measuring the linewidth of many high 
J,K rotational lines is presented. The method utilized the Stark 
effect on optically-pumped molecular gas lasers. Formulas are 
given for calculating linewidths from experimentally measured elec- 
tric field strengths. Pure rotational laser oscillation has been ob- 
served in HF following flash photolysis of various mixtures of tri- 
fluoromethyl halide, acetylenic compound and argon in the ratio of 
1:1:100. The mixed systems show laser intensity at lower rotational 
levels than could be explained by simple V — R collision induced 
mechanisms (as in the case of CH2CF2). Further, the intensities in 
these anomalously low rotational levels appear to be a function of 
the identity of the electronically excited halide (I* or Br*) pro- 
duced photolytically. A computer simulation model has been con- 
structed which relaxes nascent HF through V — R transfer 
(formed vibrationally and rotationally excited by elimination) but 
incorporates an additional pumping mechanism, that of quenching 
of I* or Br* by these relaxing HF molecules. Most of the experi- 
mentally observed laser intensities are explained on the basis of this 
new pumping mechanism. The observations of intense, amplified 
spontaneous emission on fifteen far infrared lines from flashlamp 
pumped H2O vapor in the 0.010 to 0.080 torr pressure range is de- 
scribed and explained. A mechanism based on direct optical pump- 
ing and collisional redistribution between resonance perturbed 
levels is presented. The mechanism accounts for experimental de- 
pendence of the superfluorescent emissions on pressure and flash- 
lamp energy. Progress is also reported on some preliminary experi- 
ments with flashlamp pumping of three new molecules, H2CO, 
NHs, and HS. 


6379 (LA-UR—80-1613) Recent studies of the gamma- 
ray laser problem. Addendum to LA-UR-80-96. Baldwin, 
G.C.; McNeil, L.E.; Solem, J.C.; Suydam, B.R. (Los 
Alamos Scientific Lab., NM (USA)). 1980. Contract W- 
7405-ENG-36. 39p. (CONF-800614—3). NTIS, PC A03/ 
MF AOl. 

From 11. international quantum electronics conference; 
Boston, MA, USA (23 Jun 1980). 

The possibility of extending the laser principle into the hard 
x-ray region above a few keV depends upon the ability of a pump 
to create the critical density of population inversion for which gain 
overcomes loss by absorption. Although this critical density de- 
creases with the wavelength of the radiation to be stimulated, the 
power required to generate it depends upon the lifetime of the state 
being pumped. The lifetimes of inner-shell vacancies of atoms are 
very short. Nuclear states, on the other hand, have much longer li- 
fetimes, ranging from fractions of picoseconds to millennia. More- 
over, in the so-called recoilless or Moessbauer transitions of nuclear 
isomers, it was observed that the resonance cross section often ex- 
ceeds the nonresonant absorption cross section by several orders of 
magnitude: just the condition for lasing in an inverted population. 
If, other things being equal, the absorber foil of a Moessbauer ex- 
periment contained an excess of excited states, then, instead of the 
absorption dip normally observed at resonance, there would be an 
increase of intensity, and amplification by stimulated emission 
would be achieved. The problem in making a gamma-ray laser is, 
therefore, simply that of obtaining an inverted population without 
inhibiting the Moessbauer effect. Research on this problem is re- 
viewed. 


6380 (UCID—18868) Gain saturation in Nd:doped laser 
materials. Martin, W.E.; Milam, D. (California Univ., Liver- 
more (USA). Lawrence Livermore National Lab.). 24 
1980. Contract W-7405-ENG-48. 124p. NTIS, PC A06/M 
AOl. 

Gain saturation measurements on neodymium-doped laser 
materials is reported. Measurements at pulse durations of 1.0, 9.0, 
and 50 ns, and at 1064 nm and 1053 nm, were made on silicate, 
phosphate, and fluorophosphate glasses, and two crystalline materi- 
als, YAG and YLF. The measurement technique, calibrations, ex- 
perimental cross-checks, and errors are described in detail. The phi- 
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losophy behind each aspect of the measurements are discussed, 
schematic diagrams of the experiment are shown, and supporting 
data is provided. 


6381 (UCRL—53077) Conceptual design of a 1.5-MJ, 2- 
Hz KrF fusion laser system. Caird, J.; Allen, W.O.; Hi kin, 
H.G. (Bechtel National, Inc., San Francisco, CA SA): 
Physics International Co., San Leandro, CA (USA); Hughes 
Aircraft Co., Los Angeles, CA (USA); California Univ., 
Livermore (USA). Lawrence Livermore National Lab.). 
Dec 1980. Contract W-7405-ENG-48. 142p. NTIS, PC 
A07/MF A0Oi. 

The report consists of two major elements: Section II pre- 
sents an overview of the design study and discusses the major re- 
sults and conclusions derived from this study; and Section III pro- 
vides details of the technical analyses and results and presents tech- 
nical summaries that discuss e-beam pulsed-power conditioning, op- 
tical-system design, mechanical-systems design, facilities, overall 
laser-system efficiency, and capital costs. 


6382 Laser emission from purely chemically generated 
vibrationally excited hydrogen bromide. Arnold, S. J.; Foster, 
K. D. (to Canada National Defence Minister of (Canada)). 
US Patent 4,217,557. 12 Aug 1980. vp. 

A continuous wave hydrogen bromide (Hbr) chemical laser 
is described, in which laser activity is produced by purely chemical 
means. Gaseous chlorine dioxide and gaseous nitric oxide are mixed 
and reacted to produce atomic chlorine. The atomic chlorine is 
reacted with gaseous molecular bromine to generate atomic bro- 
mine. The atomic bromine is reacted with gaseous hydrogen iodide 
to generate vibrationally excited hydrogen bromide by purely 
chemical means. The vibrationally excited hydrogen bromide is ini- 
tially formed in such a way that the population of some of the 
energy states is inverted. The vibrationally excited hbr is itself lased 
in an optical resonator cavity, or may be used to transfer energy to 
another gas, such as carbon dioxide, for lasing action of that other 
gas. The present apparatus provides a flow channel, and separate 
injectors and injection means for the gaseous reactant materials 
chlorine dioxide, nitric oxide, bromine molecules and hydrogen 
iodide. A laser cavity whose central axis is positioned at about 90* 
to the directional gas flow is located 1 cm downstream from the 
hydrogen iodide injectors. 


6383 Pulsed chemical laser system. Aprahamian, R.; 
Miller, J. (to Trw Inc). US Patent 4,217,558. 12 Aug 1980. 
Filed date 3 Mar 1976. vp. 

A plurality of pulsed chemical lasers such as hf or df lasers 
are disposed symmetrically about a central axis. Each laser is ener- 
gized sequentially so that the resulting output laser pulses have sub- 
stantially consecutive time duration. Hence, the duration of the 
laser pulses equals the duration of each laser times the number of 
lasers. Reflectors are provided for combining the output pulses of 
each laser to generate a segmented output beam. 


6384 Gas laser. Kosyrev, F. K.; Leonov, A. P.; Pekh, 
A. K.; Timofeev, V. A. US Patent 4,217,560. 12 Aug 1980. 
vp. 


According to the invention, the gas laser comprises a hous- 
ing which accommodates two electrodes. One of the electrodes is 
sectional and has a ballast resistor connected to each section. One 
of the electrodes is so secured in the housing that it is possible to 
vary the spacing between the electrodes in the direction of the flow 
of a gas mixture passed through an active zone between the elec- 
trodes where the laser effect is produced. The invention provides 
for a maximum efficiency of the laser under different operating 
conditions. 


6385 Shifting of infrared radiation using rotational 
Raman resonances in diatomic molecular gases. Kurnit, N.A. 
(to Dept. of Energy). US Patent 4,194,170. 18 Mar 1980. 
Filed date 13 Nov 1978. 6p. 

PAT-APPL-960,409. 

A device is presented for shifting the frequency of infrared 
radiation from a CO; laser by stimulated Raman scattering in either 
Hz or D2. The device of the preferred embodiment comprises an H2 
Raman laser having dichroic mirrors which are reflective for 116 
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pm radiation and transmittive for 10 ym, disposed at opposite ends 
of an interaction cell. The interaction cell contains a diatomic mo- 
lecular gas, e.g., Hz, Dz, Tz, HD, HT, DT and a capillary wave- 
guide disposed within the cell. A liquid nitrogen jacket is provided 
around the capillary waveguide for the purpose of cooling. In an- 
other embodiment the input CO, radiation is circularly polarized 
using a Fresnel rhomb A/4 plate and applied to an interaction cell 
of much longer length for single pass operation. 


6386 Microwave accelerator e-beam pumped laser. a 
C.A.; Stein, W.E.; Rockwood, S.D. (to Dept. of Ener ergy). 
US Patent 4,193, 043. 11 Mar 1980. Filed date 12 Sep 197 

8p. 

PAT-APPL-832,489. 

A device and method are described for pumping gaseous 
lasers by means of a microwave accelerator. The microwave accel- 
erator produces a relativistic electron beam which is applied along 
the longitudinal axis of the laser through an electron beam window. 
The incident points of the electron beam on the electron beam 
window are varied by deflection coils to enhance the cooling char- 
acteristics of the foil. A thyratron is used to reliably modulate the 
microwave accelerator to produce electron beam pulses which 
excite the laser medium to produce laser pulse repetition frequen- 
cies not previously obtainable. An aerodynamic window is also dis- 
closed which eliminates foil heating problems, as well as a magnetic 
bottle for reducing laser cavity length and pressures while main- 
taining efficient energy deposition. 


6387 Laser system using regenerative amplifier. 
Emmett, J.L. (to Dept. of Energy). US Patent 4,191,928. 4 
Mar 1980. Filed date 11 Jan 1978. 14p. 

PAT-APPL-868,644. 

A high energy laser system is presented using a regenerative 
amplifier, which relaxes all constraints on laser components other 
than the intrinsic damage level of matter, so as to enable use of 
available laser system components. This can be accomplished by 
use of segmented components, spatial filters, at least one amplifier 
using solid state or gaseous media, and separated reflector members 
providing a long round trip time through the regenerative cavity, 
thereby allowing slower switching and adequate time to clear the 
spatial filters, etc. The laser system simplifies component require- 
ments and reduces component cost while providing high energy 
output. 


6388 Combination free electron and gaseous laser. Brau, 
C.A.; Rockwood, S.D.; Stein, W.E. (to Dept. of Energy). 
US Patent 4,189,686. 19 Feb 1980. Filed date 27 Sep 1977. 


PAT-APPL-837,250. 

A multiple laser is presented having one or more gaseous 
laser stages and one or more free electron stages. Each of the free 
electron laser stages is sequentially pumped by a microwave linear 
accelerator. Subsequently, the electron beam is directed through a 
gaseous laser, in the preferred embodiment, and in an alternative 
embodiment, through a microwave accelerator to lower the energy 
level of the electron beam to pump one or more gaseous lasers. The 
combination laser provides high pulse repetition frequencies, on the 
order of 1 kHz or greater, high power capability, high efficiency, 
and tunability in the synchronous production of multiple beams of 
coherent optical radiation. 


6389 Laser pulse detector. Mashburn, D.N.; Akerman, 
M.A. (to Dept. of Energy). US Patent Application 066,107. 
13 Aug 1979. 8p. 

A laser pulse detector is provided which is small and inex- 
pensive and has the capability of detecting laser light of any wave- 
length with fast response (less than 5 nanoseconds rise time). The 
laser beam is focused onto the receiving end of a graphite rod co- 
axially mounted within a close-fitting conductive, open-end cylin- 
drical housing so that ablation and electric field breakdown of the 
resulting plasma occurs due to a bias potential applied between the 
graphite rod and housing. The pulse produced by the breakdown is 
transmitted through a matched impedance coaxial cable to a re- 
cording device. The cable is connected with its central lead to the 
graphite rod and its outer conductor to the housing. 
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4204 Heat Transfer And Fluid Flow 
REFER ALSO TO CITATION(S) 6022 


(COO—4649-14) Bibliography of US patents on 
pons of convective heat and mass transfer. Webb, 
R.L.; Junkhan, G.H.; Bergles, A.E. (Iowa State Univ. of 
Science and Technology, Ames (USA). t. of Mechani- 
cal Engineering). Sep 1980. Contract AS02-78ET13127. 
152p. caTL SS, ISU-ERI-AMES 81070). NTIS, 
A08/MF AOl. 

Granted patents are an important source of information on 
the potential commercialization of augmented heat transfer technol- 
ogy. This report presents a bibliography of US patents pertinent to 
that technology. The total number of patents cited is 321. They are 
presented in three separate lists: by patent number, alphabetically 
by first inventor, and by augmentation techniques (with secondary 
arrangement according to mode of heat transfer). 


6391 (UCRL—52863) Conduction heat transfer solu- 
tions. VanSant, J.H. (California Univ., Livermore (USA). 
Lawrence Livermore National Lab.). Mar 1980. Contract 
W-7405-ENG-48. 558p. NTIS, PC A24/MF AOl1. 

This text is a collection of solutions to a variety of heat con- 
duction problems found in numerous publications, such as text- 
books, handbooks, journals, reports, etc. Its purpose is to assemble 
these solutions into one source that can facilitate the search for a 
particular problem solution. Generally, it is intended to be a hand- 
book on the subject of heat conduction. This material is useful for 
engineers, scientists, technologists, and designers of all disciplines, 
particularly those who design thermal systems or estimate tempera- 
tures and heat transfer rates in structures. More than 500 problem 
solutions and relevant data are tabulated for easy retrieval. There 
are twelve sections of solutions which correspond with the class of 
problems found in each. Geometry, state, boundary conditions, and 
other categories are used to classify the problems. A case number is 
assigned to each problem for cross-referencing, and also for future 
reference. Each problem is concisely described by geometry and 
condition statements, and many times a descriptive sketch is also in- 
cluded. At least one source reference is given so that the user can 
review the methods used to derive the solutions. Problem solutions 
are given in the form of equations, graphs, and tables of data, all of 
which are also identified by problem case numbers and source ref- 
erences. 


6392 Apparatus for transferring heat to fluids. Hagerty, 
J. P. (to Hagerty Res And Dev Co Inc). US Patent 
4,217,475. 12 Aug 1980. Filed date 25 Aug 1978. vp. 

Apparatus is provided for transferring heat to fluids by the 
use of magnets. A first plurality of magnets is mounted in a housing 
in a pattern having a circular cross section. A second plurality of 
magnets is mounted in spaced relationship with respect to the first 
plurality and means are provided for moving one of the plurality of 
magnets relative to the other. Two concentric conductive members 
or sleeves of generally cylindrical shape are located in the magnetic 
field between the two pluralities. The two sleeves form an annular 
passage extending longitudinally of the magnets through which 
fluid to be heated is passed. The magnetic field causes the conduc- 
tive sleeves to be heated by induction and transfer the heat to the 
fluid in an efficient manner. The inner sleeve preferably has projec- 
tions extending toward the outer sleeve with longitudinally-extend- 
ing passages therethrough. The outer sleeve can also have outward- 
ly-extending projections or ridges located between rows of the 
magnets in the second plurality. Cooling air can be supplied outside 
both sleeves past the magnets of the two pluralities. This cooling 
air , now preheated, can be supplied to the inlet of a fluid compres- 
sor, the outlet of which communicates with the annular passage be- 
tween the sleeves to supply the fluid therethrough. 


6393 Flashing inception in flowing liquids. Jones, O.C. 
Jr. (Department of Nuclear Energy, Brookhaven National 
Laboratory, Brookhaven National Laboratory, Upton, New 
York 11973). Journal of Heat Transfer, Transactions of the 
ASME (American Society of Mechanical Engineers), Series C 
(U.S.); 102: No. 3, 439-444(Aug 1980). 
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The inception of net vaporization in flashing flows is exam- 
ined. It is suggested that the flashing inception can be expressed as 
two additive effects. One is due to the static decompression which 
is a function of the initial temperature and also the expansion rate. 
The other effect which is a function of Reynolds number and flash- 
ing index, is due to the turbulent fluctuations of the flowing liquid. 
It is shown that by taking a three standard deviation band on the 
turbulent velocity fluctuations, an adequate representation of the in- 
verse mass flux effect on flashing inception for existing data is ob- 
tained. The turbulence effects are combined with the correlation of 
Alamgir and Lienhard to provide predictive methods recommended 
for the case where both static and convective decompression effects 
exist. 


6394 Experiments of transient condensing flow through 
a porous medium”. Nilson, R.H.; Montoya, P.C. (Heat 
Transfer and Fluid Mechanics Department, Sandia Labora- 
tories, Albuquerque, New Mexico). AT(29-1)-789. Journal of 
Heat Transfer, Transactions of the ASME (American Society 
of Mechanical Engineers), Series C (U.S.); 102: No. 3, 489- 
494(Aug 1980). 

A cold, initially-dry column of sand receives a sudden inflow 
of dry saturated Freon vapor (CCIsF) from a high-pressure high- 
temperature reservoir. Condensation occurs as the hot vapor pene- 
trates into the cold sand, resulting in a co-current liquid/vapor 
flow. The axial distribution of condensate is wave-like with a 
(Buckley/Leverett-type) saturation-jump on the leading edge. Tem- 
perature and pressure profiles are in good agreement with a simple 
integral analysis which includes the essential features of the process; 
vapor-phase mass transfer, fluid/solid energy transfer by condensa- 
tion, and liquid-phase flooding of the pore volume. The reported 
ensemble of experiments confirms the theoretical model over a 
broad range of saturation (from nearly dry to liquid-full) and over a 
broad range of Reynolds number (from Darcy flow to inertia-domi- 
nated flow). The considered problem is exemplary of the phase- 
change flows which occur in a number of geologic applications: 
containment of underground nuclear tests, steam stimulation of oil 
fields, geothermal energy, and in situ combustion processes. 


Heat transfer to curved surfaces from heat gener- 
pl pools. Gabor, J.D.; Baker, L. Jr.; Cassulo, J.C.; Er- 
skine, D.J.; Warner, J. G. (Reactor Analysis and Safety Di- 
vision, Argonne National Laboratory, 9700 S. Cass Avenue, 
Argonne, Illinois 60439). Journal of Heat Transfer, Transac- 
tions of the ASME (American Society of Mechanical Engi- 
neers), Series C (U.S.); 102: No. 3, 519-524(Aug 1980). 

Experiments were conducted on heat transfer from internally 
heated ZnSO,-H2O pools to curved surfaces. These experiments ex- 
tended existing data for nonboiling pools to higher Rayleigh num- 
bers. The data for convective downward heat transfer from non- 
boiling pools to a curved surface were reasonably close to the 
Mayinger correlation extrapolated to higher Rayleigh numbers and 
lower ratios of pool depth to radius of curvature. Sideward heat 
transfer to a surface could be described by Nu=0.7Ra/sup 0.2/. In- 
sulating the upper pool surface from the atmosphere had no effect 
on either sideward or downward heat transfer. An investigation 
was also made on effects of curvature on heat transfer from boiling 
pools. Nusselt numbers for sideward heat transfer were proportion- 
al to a boiling Reynolds number based on superficial vapor velocity 
to the 0.275 power and quite close to the correlation for a pool 
with flat vertical walls. Downward boiling heat transfer to a 
curved surface was proportional to the Reynolds number to the 0.1 
power. 


6396 Experimental study of the transition from forced 
to natural circulation in EBR-II at low power and flow. Gil- 
lette, J.L.; Singer, R.M.; Tokar, J.V.; Sullivan, J.E. (Ar- 
gonne National Laboratory, Argonne, Illinois 60439). Jour- 
nal of Heat Transfer, Transactions of the ASME (American 
Society of Mechanical Engineers), Series C (U.S.); 102: No. 3, 
525-530(Aug 1980). 

A series of tests was conducted in EBR-II which examined 
the dynamics of the transition from forced to natural circulation 
flow in a liquid-metal-cooled fast breeder reactor. Each test was 
initiated by abruptly tripping an electromagnetic pump which sup- 
plies 5—6 percent of the normal full operational primary flow rate. 
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The ensuing flow coastdown reached a minimum value after which 
the flow increased as natural circulation was established. The ef- 
fects of secondary system flow through the intermediate heat ex- 
changer and reactor decay power level on the minimum in-core 
flow rates and maximum in-core temperatures were examined. 


6397 Instrument for the measurement of heat flux from 
a surface with uniform temperature. Kraabel, J.S.; Baughn, 
J.W.; McKillop, A.A. (Sandia Laboratories, Livermore, 
California). Journal of Heat Transfer, Transactions of the 
ASME (American Society of Mechanical Engineers), Series C 
(U.S.); 102: No. 3, 576-578(Aug 1980). 

The design and testing of a low convective heat flow instru- 
ment for the measurement of heat flux from a uniform temperature 
surface is described.(AIP) 


6398 Analytic solution to inverse heat conduction prob- 
lems with periodicity. France, D.M.; Chiang, T. (Compo- 
nents Technology Division, Argonne National Laboratory, 
Argonne, Illinois 60439). Journal of Heat Transfer, Transac- 
tions of the ASME (American Society of Mechanical Engi- 
neers), Series C (U.S.); 102: No. 3, 579-581(Aug 1980). 

A method is presented for obtaining an analytic solution to a 
class of heat conduction problems characterized by boundary con- 
diations with periodicity.(AIP) 


6399 Hydrodynamic analysis of pneumatic transport of 
a mixture of two particle sizes. Arastoopour, H.; Lin, D.; Gi- 
daspow, D. (Institute of Gas Technology, Chicago, IL). 
Contract FG21-78ET12229. pp 1853-1871 of Multiphase 
transport, Volume 4. Veziroglu, T.N. (ed.). Washington, 
DC; Hemisphere Publishing Corp. (1980). 

Three different models were used to predict pressure drop 
and segregation of particles flowing in a vertical pipe. One of the 
models was recently derived by the authors using an entropy pro- 
duction principle. The other models are the annular flow model 
and a simple Newton's law of motion for the particles. All three 
models gave a reasonable prediction of pressure drop. The relative 
velocity model agreed well with experimental data. However, the 
predicted segregation of particles did not agree well with experi- 
mental data. This is due to the neglect of collisional frictional 
forces between type A and B particles which were neglected to 
avoid the use of fitted parameters. 


6400 Apparatus for measuring the local void fraction in 
a flowing liquid containing a gas. Dunn, P.F. (to Dept. of 
Energy). US Patent Application 058,339. 17 Jul 1979. 15p. 

The local void fraction in liquid containing a gas is measured 
by placing an impedance-variation probe in the liquid, applying a 
controlled voltage or current to the probe, and measuring the 
probe current or voltage. A circuit for applying the one electrical 
parameter and measuring the other includes a feedback amplifier 
that minimizes the effect of probe capacitance and a digitizer to 
provide a clean signal. Time integration of the signal provides a 
measure of the void fraction, and an oscilloscope display also 
shows bubble size and distribution. 


6401 Vertical pneumatic conveying using four hydrodyn- 
amic models. Arastoopour, H. (Institute of Gas Technology, 
Chicago, IL); Gidaspow, D. Contract FG21-78ET12229. Jn- 
dustrial and Engineering Chemistry, Fundamentals (U.S.); 18: 
No. 2, 123-130(1979). (DOE/ET/12229—T1). 

Pressure drop in vertical transport of solids was calculated 
using four hydrodynamic models previously proposed. The calcula- 
tions were done using literature correlations of friction factors. 
Three of the models predict a minimum in pressure drop vs. super- 
ficial gas velocity. The three models - a relative velocity model, a 
model with pressure drop in the gas and solid phases, and a model 
with a pressure drop in the gas phase only - predict a choking be- 
havior associated with flow reversal of particles. The relative ve- 
locity model compares well with Zenz’s experimental data with a 
fixed inlet volume fraction. 
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4205 Materials Testing 


6402 Hydrodynamic ultrasonic probe. Day, R.A.; Conti, 
A.E. (to Dept. of Energy). US Patent 4,189,944. 26 Feb 
1980. Filed date 3 Nov 1978. 4p. 

PAT-APPL-957,620. 

An improved probe for in-service ultrasonic inspection of 
long lengths of a workpiece, such as small diameter tubing from the 
interior, utilizes a conventional transducer or transducers confi- 
gured to inspect the tubing for flaws and/or wall thickness vari- 
ations. The probe utilizes a hydraulic technique, in place of the 
conventional mechanical guides or bushings, which allows the 
probe to move rectilinearly or rotationally while preventing cock- 
ing thereof in the tube and provides damping vibration of the 
probe. The probe thus has lower friction and higher inspection 
speed than presently known probes. 


4207 Vacuum Engineering 


6403 Self-modulating pressure gauge. Edwards, D. Jr.; 
Lanni, C.P. (to Dept. of Energy). US Patent Application 
064,594. 7 Aug 1979. 10p. 

An ion gauge is disclosed having a reduced x-ray limit and 
means for measuring that limit. The gauge comprises an ion gauge 
of the Bayard-Alpert type having a short collector and having 
means for varying the grid-collector voltage. The x-ray limit (i.e. 
the collector current resulting from x-rays striking the collector) 
may then be determined by the formula: I/sub x/ = al/sub 1/ - I/ 
sub h//a - 1 where: I/sub x/ = x-ray limit, I/sub 1/ and I/sub h/ 
= the collector current at the lower and higher grid voltage re- 
spectively; and, a = the ratio of the collector current due to posi- 
tive ions at the higher voltage to that at the lower voltage. 


4208 Electronic Circuits And Devices 


6404 (SLAC-PUB—2627) Modular safety interlock 
system for high energy physics experiments. Kieffer, J.; Gol- 
ceff, B.V. (Stanford Linear Accelerator Center, CA (USA)). 
Oct 1980. Contract AC03-76SF00515. 4p. (CONF-801103— 
24). NTIS, PC A02/MF AO1. 

From IEEE nuclear science symposium; Orlando, FL, USA 
(5 Nov 1980). 

A frequent problem in electronics systems for high energy 
physics experiments is to provide protection for personnel and 
equipment. Interlock systems are typically designed as an after- 
thought and as a result, the working environment around complex 
experiments with many independent high voltages or hazardous gas 
subsystems, and many different kinds of people involved, can be 
particularly dangerous. A set of modular hardware has been de- 
signed which makes possible a standardized, intergrated, hierarchi- 
cal system’s approach and which can be easily tailored to custom 
requirements. 


6405 (UCID—18831) Basic principles governing the 
design of magnetic switches. Birx, D.L.; Lauer, E.J.; Regin- 
ato, L.L.; Schmidt, J.; Smith, M. (California Univ., Liver- 
more (USA). Lawrence Livermore Lab.). 18 Nov 1980. 
Contract W-7405-ENG-48. 26p. NTIS, PC A03/MF AOl1. 

The idea of using saturable reactors as the basis of high 
power pulse generators is not a new concept, but there have been 
few recent applications of this technology. Here the principle of 
magnetic pulse generation is briefly described and some of the basic 
guidelines used to design these circuits are discussed. A demonstra- 
tion of the principles by a small scale pulse amplifier is presented, 
and finally there is an extrapolation to a large scale system. 


6406 (UCRL—83997) Elastomer dielectric for pulse 
power. Bradley, L.P.; Orham, E.L.; Stowers, I.F.; Braucht, 
J.R. (California Univ., Livermore (USA). Lawrence Liver- 
more National Lab.). 30 May 1980. Contract W-7405-ENG- 
48. 1lp. (CONF-8010125—1). NTIS, PC A02/MF AO1. 

From Conference on electrical insulation and dielectric 
pheonomena; Boston, MA, USA (29 Oct 1980). 

Selected elastomer dielectrics are characterized as high-volt- 
age insulators for use in pulse power systems. Silicone, ethylene- 
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propylene rubber and polyurethene were tested, but most of the 
data is for silicone. The particular power system developed uses a 
formed silicone insulator 76 cm in dia. and 3 mm thick as the major 
insulator between capacitors, railgap switches, load, and return con- 
ductor. The capacitor array is dc charged to 50 kV, and has an on- 
load current risetime of 5 x 10’? A/s and 1 Ma peak current. The 
results showed that the use of an elastomer dielectric made possible 
the construction of a pulser one order of magnitude smaller than 
previously constructed pulsers having the same current characteris- 
tics. Also, use of the elastomer dielectrics in pulse power systems 
leads to improved production techniques and system reliability. 
(LCL) 


6407 Apparatus for controlling the firing of rectifiers in 
polyphase rectifying circuits. Yarema, R.J. (to Dept. of 
Energy). US Patent Application 076,644. 18 Sep 1979. 10p. 

A polyphase rectifier is controlled with precision by a cir- 
cuit that filters and shifts a reference signal associated with each 
phase and that starts a ramp signal at a zero crossing of the shifted 
reference signal. The difference between the ramp signal and an ex- 
ternal trigger signal is used to generate a pulse that switches power 
rectifiers into conduction. The circuit reduces effects of variations 
that introduce subharmonics into a rectified signal and it can be 
used for constant or time-varying external trigger signals. 


4209 Waste Processing Plants And Equipment 


6408 Apparatus for solid waste pyrolysis. Reilly, B. B. 
US Patent 4,217,175. 12 Aug 1980. Filed date 28 Apr 1978. 
vp. 

This disclosure is directed to an economical system for the 
pyrolysis of municipal solid waste to recover valuable byproducts 
while reducing the putrecibility and bulk of the residue requiring 
disposal. Prior to this treatment, the solid waste has been processed 
to remove most of the metallic components, and shredded, which 
steps are not part of the invention disclosed. The pyrolysis and by- 
product recovery technology is complicated by (A) the inherent 
variability of the chemical and physical characteristics of the shred- 
ded solid waste as received at the pyrolysis plant and (B) the rela- 
tively low heat value of said waste as thus received. This pyrolysis 
and product recovery system includes an improved pyrolysis retort 
indirectly heated principally by combustion of the least desirable 
by-product, the solid waste, in combination with a furnace for the 
char combustion, a condenser for the pyrolysis vapor including 
means for gravity separation of the gas, liquid and solid residues en- 
trained therein, and improved means for conveying the materials 
through the system including intermittently driven rams for deliver- 
ing solids into the retort and furnace, featuring an inwardly-tapered 
nozzle in which a plug of waste is maintained to seal against air or 
gas passage. 


6409 Apparatus for processing municipal solid waste and 
sewage sludge. Harendza-harinxma, A. J. US Patent 
4,217,222. 12 Aug 1980. Filed date 21 Mar 1977. vp. 

Sewage sludge and municipal solid waste are simultaneously 
processed by first dissolving a catalyst, such as sodium aluminate, in 
the sludge, then mixing the sludge-aluminate mixture with the mu- 
nicipal waste to form a carbonizing mixture. After dewatering and 
drying, the mixture is carbonized in a furnace heated by a mixture 
of city gas and pyrolysis gases given off by the furnace. 


4210 Combustion Systems 


REFER ALSO TO CITATION(S) 5644, 5645, 5691, 5711, 5712, 5713, 5720, 
6209 


6410 (EPRI-CS—1449) Materials problems in fluidized- 
bed combustion systems. Final report. (National Coal Board, 
Stoke Orchard (UK). Coal Research Establishment). May 
1980. 114p. NTIS, PC A06/MF AOl1. 

The objective of this project was to study the corrosion of a 
wide range of candidate structural materials in a variety of fluidized 
bed combustion environments for relatively long exposure times. A 
12-inch square atmospheric pressure foc was employed, and a total 
of 38 alloys were tested at various temperatures in above-bed, in- 
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bed, and exit cyclone conditions, for exposures of 1000 and 2000 
hours. The bed temperature was 900°C, the fluidizing velocity was 
0.9m/s; the excess air was in the range 10 to 20%; the coal was 
Illinois No. 6; and a Penrith limestone sorbent was used at a Ca/S 
mole ratio of 3.0. The most severe corrosion observed was of the 
in-bed specimens, and it appeared to be of the sulfidation/oxidation 
type. Nickel-base alloys were rather more susceptible to the form 
of corrosion than either the iron or cobalt-base systems. The aus- 
tenitic stainless steels appeared to perform relatively well up to 
metal temperatures of 650°C; but further work would be required 
before any materials could be recommended for higher temperature 
applications at high stresses. For support member applications (at 
bed temperature, but under relatively low stresses), the iron-based 
alloy GE 2541 appeared best. 


6411 (EPRI-CS—1449(App.3)) Materials problems in 
fluidized-bed combustion systems. Appendix 3. Evaluation of 
boiler alloy specimens at Foster Wheeler Development Corpo- 
ration. Final report. Amoruso, G.V.; Apblett, A.R. Jr. 
(Foster Wheeler Development Corp., Livingston, NJ 
(USA). John Blizzard Research Center). May 1980. 290p. 
NTIS, PC Al3/MF AO1. 

This report summarizes the results of the Foster Wheeler 
Development Corporation (FWDC) portion of a metallurgical in- 
vestigation conducted to assess the corrosion behavior of various 
ferritic, austenitic, and nickel-base alloys which were exposed in a 
coal-burning fluidized bed test facility at nominal temperatures of 
1000°F, 1200°F, 1400°F, 1550°F, and 1650°F for 1000 and 2000 
hour test exposure periods. The alloys included Corten, 2-1/4Cr- 
1Mo, 9Cr-1Mo, 405 SS, E-Brite 26-1, 310 SS, 329 SS, 347 SS, 22- 
13-5, 21-6-9, Incoloy 800, Manaurite 36X, Inconel 690, and RA 333. 
The investigation included material precharacterization studies and 
post-test metallurgical evaluations involving deposit/scale thickness 
measurements, selective chemical/microprobe analyses, specimen 
surface recession measurements, determination of depths of dealloy- 
ing and corrosive constituent penetrations, grain-size determina- 
tions, hardness surveys, macro and microscopic examinations and 
study/recording of microstructural changes resulting as a conse- 
quence of test exposure. 


6412 (EPRI-CS—1449(App.4)) Materials problems in 
fluidized bed combustion systems. Appendix 4: evaluation of 
boiler alloy specimens at General Electric Company. Final 
report. (General Electric Co., Cincinnati, OH (USA). Ad- 
vanced Energy Programs). May 1980. 100p. NTIS, PC 
A0S5/MF A011. 

The results of post-test evaluations of certain boiler alloy 
specimens from corrosion tests conducted in the fluidized-bed com- 
bustion system at the Coal Research Establishment, Stoke Orchard, 
England are presented. Two tests, each of 1000 hours duration 
were conducted. Alloys included were Inconel 601, Inconel 617, 
Inconel 671, Hastelloy X, Haynes Alloy 188, and GE-2541 alloy. 
Specimen temperatures ranged from 649°C (1200°F) to 899°C 
(1650°F). Calcium sulfate deposits occurred on all specimens, re- 
gardless of whether they were situated in the combustion bed or in 
the free-board above it. In general, corrosion attack as measured by 
the thickness of affected metal below the deposit/scale, was greater 
in specimens located in the bed than in similar specimens tested at 
the same temperature above the bed. A dramatic example of this is 
the 160 to 225 microns average attack in specimens of Inconel 671 
tested at 899°C (1650°F) in the bed compared to 18 microns in a 
specimen tested at the same temperature above the bed. In most in- 
stances the differences were much smaller, and in a few cases no 
difference was apparent. Inconel 601 showed greater attack at 
760°C (1400°F) in the bed than at 843°C (1550°F). To a lesser 
extent, Inconel 617 specimens showed the same general trend. Has- 
telloy X and Haynes Alloy 188 specimens exhibited moderate 
attack (10 to 50 microns) at the temperatures at which they were 
tested. Specimens of the iron-chrome-aluminum-yttrium alloy, GE- 
2541, showed the least attack at 899°C (1650°F) of these alloys, 
both for specimens tested in and above the combustion bed. Inconel 
671 specimens which were situated in the combustion bed showed 
very severe localized attack (pits) while many other areas of the 
same specimens exhibited no greater attack than specimens of other 
alloys. 
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6413 (EPRI-CS—1449(App.6)) Materials problems in 
fluidized-bed combustion systems. Appendix 6: Pretest char- 
acterization data. Final report. (General Electric Co., Cin- 
cinnati, OH (USA). Advanced Energy Programs; Foster 
Wheeler Development Corp., Livingston, NJ (USA)). May 
1980. 88p. NTIS, PC AO5/MF AOl1. 

This report documents the source and pre-test characteriza- 
tion of test specimens of candidate boiler and turbine alloys which 
were sent to the Coal Research Establishment, Stoke Orchard, 
England for inclusion in hot corrosion tests. These tests are being 
conducted in CRE’s 0.3 meter square fluidized combustion facility 
under Electric Power Research Institute Contract RP388-1. Speci- 
men temperatures range from 1000° to 1550°F. 


6414 (EPRI-CS—1542) Study of forces on immersed 
tubes in fluidized beds. Kennedy, T.C. (Oregon State Univ., 
Corvallis (USA). Dept. of Mechanical Engineering). Sep 
1980. 131p. NTIS, PC A07/MF AOI1. 

The external forces imparted by the bed material on the heat 
exchange tubes in a fluidized bed combustor contribute to failure of 
the tubes and their support systems. The objective of this investiga- 
tion was to provide data on tube forces to be used in structural 
design. Forces on heat exchange tubes of various lengths were 
measured over a range of fluidization conditions. The parameters 
varied in the experiments were superficial gas velocity, bed media 
particle size, tube spacing, and tube array height above the gas dis- 
tributor. Although most of the experiments were conducted in cold 
fluidized beds, several tests were run at high temperature. The 
force-time histories of the vertical component of the force on the 
tube consisted of a series of pulses, the magnitudes of which were 
approximately linearly proportional to tube length. The horizontal 
component of the force generally oscillated from side to side in 
pulses with magnitudes less than half of those of the vertical force. 
Spectral analyses of the time series indicated that the primary fre- 
quency composition of the load was below 25 Hz. 


6415 Coal-feeding mechanism for a fluidized bed com- 
bustion chamber. Gall, R.L. (to Dept. of Energy). US Patent 
Application 065,771. 13 Aug 1979. 14p. 

A fuel-feeding mechanism for a fluidized bed combustor is 
described in which a perforated conveyor belt is utilized in place of 
the fixed grid normally disposed at the lower end of the fluidized 
bed combustion zone. The conveyor belt is fed with fuel, e.g. coal, 
at one end thereof so that the air passing through the perforations 
dislodges the coal from the belt and feeds the coal into the fluidized 
zone in a substantially uniform manner. 


6416 Analytical study of the non-steady behavior of 
large combustors, Marble, F.E. (California Inst. of Tech., 
Pasadena); Candel, S.M. pp 761-769 of Seventeenth sympo- 
sium (international) on combustion. Pittsburgh, PA; Com- 
bustion Institute (1979). 

From 17. symposium on combustion; Leeds, UK (20 Aug 
1978). 

The transient response of large burners depends primarily 
upon fluid mechanical adjustment rather than in time delays associ- 
ated with transient chemical response. Examples of this behavior 
are ihe non-steady behavior of burners in utility boilers, and the 
low-frequency response of after burners in aircraft gas turbines. 
The non-steady behavior of a flame stabilized by a single-flame 
holder at the center of a long two-dimensional duct is investigated 
analytically when it is excited by periodic acoustic disturbances that 
approach the flame zone from either the upstream or downstream 
direction. The flame zone itself is considered acoustically compact. 
The problem is treated by an integral technique in which relevant 
equations are integrated across high-density and low-density por- 
tions of the gas separately; the two fields are then coupled across 
the thin flame front, the determination of its shape being part of the 
solution. Transmission and reflection coefficients were calculated 
for a range of flame velocities, burner inlet flow velocities, combus- 
tion temperature ratio and imposed acoustic frequency. The results 
showed that a considerably stronger pressure wave passed upstream 
of the flame than downstream, in the sense that could be expected 
from the different acoustic impedences of the hot and cold gas. Of 
most significance, however, was the very large (active) response of 
the burner at certain characteristic frequencies which corresponded 
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to well-defined values of wL/uo where L is the length of the flame 
zone and uo is the flow velocity upstream of the burner. It is indi- 
cated that these energetic response modes result from vorticity shed 
from the distorted flame which induces a propagating wave along 
the flame front. 


4220 Underground Engineering 


6417 Wet powder seal for gas containment. Stang, L.G. 
(to Dept. of Energy). US Patent Application 070,547. 29 
Aug 1979. 18p. 

A gas seal is formed by a compact layer of an insoluble 
powder and liquid filling the fine interstices of that layer. The 
smaller the particle size of the selected powder, such as sand or 
talc, the finer will be the interstices or capillary spaces in the layer 
and the greater will be the resulting sealing capacity, i.e., the gas 
pressure differential which the wet powder layer can withstand. 
Such wet powder seal is useful in constructing underground gas 
reservoirs or storage cavities for nuclear wastes as well as stopping 
leaks in gas mains buried under ground or situated under water. 
The sealing capacity of the wet powder seal can be augmented by 
the hydrostatic head of a liquid body established over the seal. 


4230 Marine Engineering 


6418 System for connecting an underwater platform to 
an underwater floor. Nelson, N. A. US Patent 4,216,835. 12 
Aug 1980. vp. 

A modular underwater support platform having intercon- 
necting elements is lowered into position by a conductor pipe 
which in turn is connected to and supported from a drill pipe. Re- 
leasable hydraulic connections connect the platform to the conduc- 
tor pipe and connect the conductor pipe to the drill pipe. After the 
hydraulic connection between the platform and the conductor pipe 
is released, the drill pipe drills a hole in the subsea floor for receiv- 
ing the conductor pipe. The conductor pipe is positioned in the 
hole, and locked to the platform for supporting the platform. A 
base may be connected to the bottom of the support platform 
which includes hydraulic cylinder and piston assemblies for level- 
ing the support platform. Hydraulic control lines are positioned on 
the support platform and adapted to be in communication with the 
hydraulic connections when the conductor pipe is locked to the 
platform for hydraulically releasing the connections allowing the 
removal of the drill pipe. 


43 PARTICLE ACCELERATORS 
4301 Design, Development, And Operation 


6419 (LA—8456-PR) Progress at LAMPF: Clinton P. 
Anderson Meson Physics Facility. Progress report, January- 
June 1980. Allred, J.C. (ed.). (Los Alamos Scientific Lab., 
NM (USA)). Sep 1980. Contract W-7405-ENG-36. 197p. 
NTIS, PC A09/MF AOl1. 

The bulk of this semiannual progress report of the LASL 
MP Division is concerned with brief reports of physics research. 
Other sections deal with facility and experimental developments, 
accelerator operations, experiments run, new proposals, meetings, 
and LAMPF news. Twenty reports containing data are abstracted 
and indexed individually. (RWR) 


4302 Beam Dynamics, Field Calculations, And Ion 
Optics 


6420 (LA—8388) Space-charge limits in linear accelera- 
tors. Wangler, T.P. (Los Alamos Scientific Lab., NM 
(USA)). Dec 1980. Contract W-7405-ENG-36. 28p. NTIS, 
PC A03/MF AOl. 

This report presents equations that allow an approximate 
evaluation of the limiting beam current for a large class of radio- 
frequency linear accelerators, which use quadrupole strong focus- 
ing. Included are the Alvarez, the Wideroe, and the radio-frequen- 
cy quadrupole linacs. The limiting-current formulas are presented 
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for both the longitudinal and the transverse degrees of freedom by 
assuming that the average space-charge force in the beam bunch 
arises from a uniformly distributed charge within an azimuthally 
symmetric three-dimensional ellipsoid. The Mathieu equation is ob- 
tained as an approximate, but general, form for the transverse equa- 
tion of motion. The smooth-approximation method is used to obtain 
a solution and an expression for the transverse current limit. The 
form of the current-limit formulas for different linac constraints is 
discussed. 


6421 (LA—8600-MS) Edge envelope equation for a bal- 
listically focused neutralized ion beam. Lemons, D.S.; 
Thode, L.E. (Los Alamos Scientific Lab., NM (USA)). Nov 
rng Contract W-7405-ENG-36. 10p. NTIS, PC A02/MF 


An envelope equation for a cold ion beam with overall 
charge and current neutralization provided by a coflowing electron 
gas obeying an adiabatic equation of state is derived. The deriva- 
tion assumes the beam evolves self-similarly with the ion at the 
edge of a uniform density ion profile. Numerical and approximate 
analytical solutions are calculated. 


6422 (SAND—80-2496C) Phenomenological studies of 
electron-beam transport in wire-plasma channels. Lockwood, 
G.J.; Beezhold, W. (Sandia National Labs., Albuquerque, 
NM (USA)). 1980. Contract AC04-76DP00789. 14p. 
(CONF-8010128—2). NTIS, PC A02/MF AO1. 

From JOWOG 6 conference; Albuquerque, NM, USA (7 


Oct 1980). 
Multiple electron-beam transport in air through plasma chan- 


nels is an important method for delivering many intense beams to a 
bremsstrahlung converter system. This paper reports work intended 
to optimize this transport technique with emphasis on transport 
through curved channels and on transport efficiencies. Curved- 
channel transport allows accelerators such as Sandia's PROTO II 
and PBFA I facilities to be used as flash x-ray sources for weapon 
effects simulation without reconfiguring the diodes or developing 
advanced converters. The formation mechanisms of wire-initiated 
plasma channels in air were examined and the subsequent transport 
efficiencies of relativistic electron beams through various-length 
straight and curved plasma channels were determined. Electron 
transport efficiency through a channel was measured to be 80 to 
100% of a zero length channel for 40 cm long straight channels and 
for curved channels which re-directed the electron beam through 
an angle of 90°. Studies of simultaneous e-beam transport along two 
curved channels closely spaced at the converter showed that trans- 
port efficiency remained at 80 to 100%. However, it was observed 
that the two e-beams were displaced towards each other. Transport 
efficiency was observed to depend only weakly on parameters such 
as wire material, wire length and shape, diode anode aperture, e- 
beam injection time, and wire-channel applied voltage. For off- 
center injection conditions the electron beam strongly perturbed 
the plasma channel in periodic or regularly spaced patterns even 
though the total energy lost by the electron beam remained small. 
Plasma-channel transport, when all experimental parameters have 
been optimized for maximum transport efficiency, is a workable 
method for directing electron beams to a converter target. 


4303 Auxiliaries And Components 


REFER ALSO TO CITATION(S) 6419 


6423 (COO—2114-45) Elementary particles and high 
energy phenomena. Progress report. Ford, W.T. (Colorado 
Univ., Boulder (USA). Dept. of Physics). Jan 1981. Con- 
tract AC02-76ER02114. 21lp. NTIS, PC A02/MF AOl. 
During the year 1980 our major effort was to bring two de- 
tectors into an operational status: The Fermilab Tagged Photon 
Spectrometer has now gone through one shake-down run and most 
elements of the detector are operational. Data were obtained on 
both Cerenkov counters and it shows that the Cerenkov counters 
are working adequately. Similar results were obtained for the recoil 
chamber, the drift chambers and the SLIC. Work still is going on 
for the outriggers and the hadrometer. The MAC central drift 
chamber is now operational and has good resolution. The rest of 
the detector is also up with the exception of the outer muon 


43 PARTICLE ACCELERATORS 
4303 Auxiliaries And Components 


counters. Work in theory continues along the lines of various pho- 
toproduction processes, and the study of grand unified gauge the- 
ories. 


6424 (LA-UR—80-2941) Present status and future de- 
velopment of WNR. Keyworth, G.A. (Los Alamos Scientific 
Lab., NM (USA)). 1980. Contract W-7405-ENG-36. 16p. 
(CONF-8010141—2). NTIS, PC A02/MF AO1. 

From ICANS IV conference; Tsukuba, Japan (20 Oct 1980). 

The Los Alamos Weapons Neutron Research/Proton Stor- 
age Ring complex will be a major United States facility for the 
study of condensed matter science, fundamental interaction physics, 
and nuclear physics. The experimental facilities, research programs, 
and a proposed advanced spallation facility are described. (GHT) 


6425 (SAND—80-2321C) DNA/SNLA_ commonality 
program. Keller, D.V.; Watts, A.J.; Rice, D.A.; Powe, J.; 
Beezhold, W. (Sandia National Labs., Albuquerque, NM 
(USA)). 1980. Contract AC04-76DP00789. 9p. (CONF- 
8010128—3). NTIS, PC A02/MF AO1. 

From JOWOG 6 conference; Albuquerque, NM, USA (7 
Oct 1980). 

The purpose of the Commonality program, initiated by 
DNA in 1978, was to evaluate e-beam material testing procedures 
and techniques by comparing material stress and spall data from 
various US and UK e-beam facilities and experimenters. As part of 
this joint DNA/SNL/UK Commonality effort, Sandia and Ktech 
used four different electron-beam machines to investigate various 
aspects of e-beam energy deposition in three materials. The deposi- 
tion duration and the deposition profiles were varied, and the re- 
sulting stresses were measured. The materials studied were: (1) a 
low-Z material (A1), (2) a high-Z material (Ta), and (3) a typical 
porous material, a cermet. Aluminium and tantalum were irradiated 
using the DNA Blackjack 3 accelerator (60 ns pulse width), the 
DNA Blackjack 3’ accelerator (30 ns pulse width), and the SNLA 
REHYD accelerator (100 ns pulse width). Propagating stresses 
were measured using x-cut quartz gauges, carbon gauges, and laser 
interferometry techniques. Data to determine the influence of depo- 
sition duration were obtained over a wide range of energy loadings. 
The cermet material was studied using the SNLA REHYD and 
HERMES II accelerators. The e-beam from REHYD generated 
propagating stresses which were monitored with quartz gauges as a 
function of sample thickness and energy loadings. The HERMES II 
accelerator was used to uniformly heat the cermet to determine the 
Grueneisen parameter and identify the incipient spall condition. Re- 
sults of these experiments are presented. 


6426 (SLAC-PUB—2567) Tunnel radio communications 
system at Stanford Linear Accelerator Center. Struven, W.C. 
(Stanford Linear Accelerator Center, CA (USA)). Jul 1980. 
Contract AC03-76SF00515. 4p. (CONF-801164—1). NTIS, 
PC A02/MF AOl. 

From Telecommunications conference; Houston, TX, USA 
(30 Nov 1980). 

A unique single frequency, dual daisy chain tunnel radio 
communication system has been developed for use in our new Posi- 
tron-Electron Storage Ring. Communications are possible between 
portables in the underground ring and between a portable in the 
ring and all control rooms on the site. The system is designed as a 
wide band facility and therefore can carry many simplex and 
duplex transmissions. This system utilizes TV twinlead as a distrib- 
uted antenna and repeater amplifiers to cover more than 7000 feet 
of underground tunnel. The design philosophy, tests and initial 
design are discussed and contrasted with the final implementation 
of the system. Future uses of the system are discussed. 


6427 Target insertion and handling system for the iso- 
tope production facility. Cummings, C.E.; Ogard, A.E.; 
Shaw, R.H. (Los Alamos Scientific Lab., NM). Conference 
on Remote Systems Technology, Proceedings (U.S.); 26: 201- 
206(1978). (CONF-7811120—). 

From 26. remote systems technology conference; Washing- 
ton, DC, USA (12 Nov 1978). 

The Isotope Production Facility is an experimental area in 
which targets are irradiated with a proton beam to produce, by 
spallation reaction, a variety of radioisotopes for medical research. 
The method of operation and the equipment used to support the 





43 PARTICLE ACCELERATORS 
4303 Auxiliaries And Components 


target experiments are discussed in this paper. The facility has been 
in operation for approximately two years, with irradiation expo- 
sures > 200 mA/h on a molybdenum target. 


6428 Fabrication, cladding, and handling of irradiation 
targets for isotope production at LAMPF. Bentley, G.E.; 
Barnes, J.W.; DeBusk, T.P.; Ott, M.A. (Los Alamos Scien- 
tific Lab., NM). Conference on Remote Systems Technology, 
Proceedings (U.S.); 26: 378-381(1978). (CONF-7811120—). 

From 26. remote systems technology conference; Washing- 
ton, DC, USA (12 Nov 1978). 

The intense medium-energy proton beam available at the 
Los Alamos Meson Physics Facility (LAMPF) allows the produc- 
tion of large quantities of neutron-deficient isotopes. Interest from 
the medical community for these heretofore relatively rare isotopes 
has resulted in the development of a curie-scale isotope-production 
project. Target materials for proton irradiation are selected based 
on the desired isotope and the availability of the target material. 
Targets and target cladding are fabricated in several different con- 
figurations. Targets are transported from the radiochemistry site to 
LAMPF in carriers that have provisions for remote handling, and 
for attaching targets to the target insertion mechanism at the 
LAMPF isotope production facility. 


44 INSTRUMENTATION 
4401 Radiation Instrumentation 


REFER ALSO TO CITATION(S) 6403, 6423 


6429 (BNL—28609) Studies of high-gain microchannel 
plate photomultipliers. Oba, K.; Rehak, P. (Brookhaven Na- 
tional Lab., Upton, NY (USA); Hamamatsu TV Co. Ltd. 
(Japan)). 1980. Contract AC02-76CH00016. 5p. (CONF- 
801103—29). NTIS, PC A02/MF AOl1. 

From IEEE nuclear science symposium; Orlando, FL, USA 
(5 Nov 1980). 

The characteristics and performance of several kinds of 
high-gain micro-channel plate photomultipliers have been investi- 
gated. Special attention was directed toward (1) lifetime studies, (2) 
performance in the magnetic field, and (3) timing properties. Life- 
time studies include separate investigations of the photocathode 
quantum efficiency degradation caused by ion feedback, and the de- 
terioration of the micro-channel plate gain. The dependence of the 
micro-channel plate photomultiplier gain on the intensity and the 
direction of the magnetic field (up to 7 kGauss) is reported. 


6430 (BNL—28691) Signal shaping and tail cancellation 
for gas proportional detectors at high counting rates. Boie, 
R.A.; Hrisoho, A.T.; Rehak, P. (Brookhaven National Lab., 
Upton, NY (USA)). Nov 1980. Contract AC02-76CH00016. 
8p. (CONF-801103—36). NTIS, PC A02/MF AO1. 

From IEEE nuclear science symposium; Orlando, FL, USA 
(5 Nov 1980). 

A low noise, wide bandwidth preamplifier and signal proc- 
essing filter were developed for high counting rate proportional 
counters. The filter consists of an eight pole Gaussian integrator 
with symmetrical weighting function and continuously variable 
shaping time, tau/sub s/, of 8 ns to 50 ns (FWHM) preceded by a 
second order pole/zerc circuit which cancels the long (1/t) tails of 
the chamber signals. The preamplifier is an optimized common base 
input design with 2 nsec rise time and an equivalent noise input 
charge of <2000 rms electrons, when connected to a chamber with 
10 pF capacitance and at a filtering time, tau/sub s/, of 10 ns. 


6431 (IDO—12091) Statistical analysis of the calibra- 
tion procedure for personnel radiation measurement instru- 
ments. Bush, W.J.; Bengston, S.J.; Kalbeitzer, F.L.; Cusi- 
mano, J.P.; Gupta, V.P. (EG and G Idaho, Inc., Idaho Falls 
(USA); USDOE Radiological and Environmental Sciences 
Lab., Idaho Falls, ID). Nov 1980. Contract ACO07- 
761D01570. 75p. NTIS, PC A04/MF AOl1. 
Thermoluminescent analyzer (TLA) calibration procedures 
were used to estimate personnel radiation exposure levels at the 
Idaho National Engineering Laboratory (INEL). A statistical analy- 
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sis is presented herein based on data collected over a six month 
period in 1979 on four TLA’s located in the Department of Energy 
(DOE) Radiological and Environmental Sciences Laboratory at the 
INEL. The data were collected according to the day-to-day proce- 
dure in effect at that time. Both gamma and beta radiation models 
are developed. Observed TLA readings of thermoluminescent dosi- 
meters are correlated with known radiation levels. This correlation 
is then used to predict unknown radiation doses from future analyz- 
er readings of personnel thermoluminescent dosimeters. The statisti- 
cal techniques applied in this analysis include weighted linear re- 
gression, estimation of systematic and random error variances, pre- 
diction interval estimation using Scheffe’s theory of calibration, the 
estimation of the ratio of the means of two normal bivariate distrib- 
uted random variables and their corresponding confidence limits ac- 
cording to Kendall and Stuart, tests of normality, experimental 
design, a comparison between instruments, and quality control. 


6432 (ORNL/TM—7596) Sixteenth nuclear accident do- 
simetry intercomparison study: August 13-17, 1979. Sims, 
C.S.; Swaja, R.E. (Oak Ridge National Lab., TN (USA)). 
Dec 1980. Contract W-7405-ENG-26. 68p. NTIS, PC A04/ 
MF AOl1. 

The Sixteenth Nuclear Accident Dosimetry Intercomparison 
Study was conducted August 13-17, 1979, at the Oak Ridge Nation- 
al Laboratory (ORNL). Nuclear criticality accidents with three dif- 
ferent neutron and gamma energy spectra were simulated using the 
Health Physics Research Reactor (HPRR) operated in the pulse 
mode with different shielding configurations. Participants from 13 
organizations exposed dosimeters set up as area monitors and 
mounted on phantoms for personnel monitoring. The composite of 
all reported dose results failed to meet nuclear criticality accident 
dosimetry guidelines which suggest accuracies of +-25% for neu- 
tron dose and +-20% for gamma dose. This indicates that contin- 
ued development and evaluation of criticality accident dosimetry 
systems and analysis techniques are necessary to improve measure- 
ment accuracy so that existing standards can be met. 


(SLAC-PUB—2632) MSHAM: a multi-hit sample 

a hold multiplexer. Bernstein, D. (Stanford Linear Accel- 

erator Center, CA (USA)). Oct 1980. Contract AC03- 

76SF00515. 5p. (CONF-801103—23). NTIS, PC A02/MF 
AOl. 

From IEEE nuclear science symposium; Orlando, FL, USA 


(5 Nov 1980). 
The MSHAM is a single-width CAMAC module intended to 


be used for dE/dx or Z-position measurements, with a density of 16 
analog channels. It is designed to record up to four hits/event per 
channel but the design can be easily adapted to eight hits. The 
charge collection time interval allowed per hit is externally con- 
trolled in the range of 50 to 500 ns, according to the requirements 
of the experiment. Besides the electrical performance of the 
MSHAM, i.e., linearity, noise, cross-talk, etc., the goal was to 
design mutli-function circuits and high density packaging in order 
to achieve low cost per channel. 


6434 (SLAC-PUB—2641) Low noise PWC cathode rea- 
dout system. Cisneros, E.; Hutchinson, D.; McShurley, D.; 
Richter, R.; Shapiro, S. (Stanford Linear Accelerator 
Center, CA (USA)). Oct 1980. Contract AC03-76SF00515. 
6p. (CONF-801103—30). NTIS, PC A02/MF AO1. 

From IEEE nuclear science symposium; Orlando, FL, USA 
(5 Nov 1980). 

A system has been developed, primarily to detect the in- 
duced charge deposited on PWC cathodes, which is versatile, fast 
and has a good signal to noise ratio for signals of = 10~'* Coulomb 
input. The amplifier system, which is completely separated from 
the detector by 95 1 coaxial cables, is followed by a new charge 
integrating, version of the SHAM/BADC system developed at 
SLAC. This SHAM IV system is CAMAC based, allowing for 
computer calibration of the entire system from amplifier through 
ADC. 


6435 (SLAC-PUB—2644) Miulti-hit time-to-amplitude 
CAMAC module (MTAC). Kang, H. (Stanford Linear Accel- 
erator Center, CA (USA)). Oct 1980. Contract AC03- 
76SF00515. Sp. (CONF-801103—17). NTIS, PC A02/MF 
AOl. 
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From IEEE nuclear science symposium; Orlando, FL, USA 
(5 Nov 1980). 

A Multi-Hit Time-to-Amplitude Module (MTAC) for the 
SLAC Mark III drift chamber system has been designed to measure 
drift time by converting time-proportional chamber signals into 
analog levels, and converting the analog data by slow readout via a 
semi-autonomous controller in a CAMAC crate. The single width 
CAMAC module has 16 wire channels, each with a 4-hit capacity. 
An externally generated common start initiates an internal precision 
ramp voltage which is then sampled using a novel shift register 
gating scheme and CMOS sampling switches. The detailed design 
and performance specifications are described. 


6436 (SLAC-PUB—2655) Brief review of recent results 
from the Crystal Ball detector at SPEAR. Bloom, E.D. 
(Stanford Linear Accelerator Center, CA (USA)). Nov 
-s Contract AC03-76SF00515. 20p. NTIS, PC A02/MF 

Performance results are presented for the Crystal Ball detec- 
tor at SPEAR. Topics covered include: inclusive photon spectra 
from J/psi and psi’ decays; photon cascade decays of the psi’; three- 
y decays of J/psi and psi’; and inclusive eta production. (GHT) 


4403 Miscellaneous Instruments 


6437 (ORNL/TM—7363) CAMAC modular program- 
mable function generator. Turner, G.W.; Suehiro, S.; Hen- 
dricks, R.W. (Oak Ridge National Lab., TN (USA)). Dec 
oa Contract W-7405-ENG-26. 42p. NTIS, PC A03/MF 
AO0l. 

A CAMAC modular programmable function generator has 
been developed. The device contains a 1024 word by 12-bit 
memory, a 12-bit digital-to-analog converter with a 600 ns settling 
time, an 18-bit programmable frequency register, and two program- 
mable trigger output registers. The trigger registers can produce 
programmed output logic transitions at various (binary) points in 
the output function curve, and are used to synchronize various 
other data acquisition devices with the function curve. 


6438 Very accurate pyrometer fcr general laboratory 
use. Storms, E.K.; Mueller, B.A. (Univ. of California, Los 
Alamos, NM). National Bureau of Standards (U.S.), Special 
Publication (U.S.); 1: No. 561, 143-152(1979). (NBS-SP— 
561(Vol.1); CONF-780941—(Vol.1)). 

From 10. materials research symposium; Gaithersburg, MD, 
USA (18 Sep 1978). 

Using commercially available equipment, a photon counting 
pyrometer was constructed which permits temperatures from 1400 
K to above 2200 K to be measured routinely to within 0.5 K and 
1.0 K, respectively, of the International Practical Temperature 
Scale. 


4404 Well Logging Instrumentation 


6439 Stutter seismic source. Gumma, W. H.; Hughes, 
D. R.; Zimmerman, N. S. (to Standard Oil Co (Indiana)). 
US Patent 4,217,571. 12 Aug 1980. Filed date 16 Feb 1978. 
vp. 

An improved seismic prospecting system comprising the use 
of a closely spaced sequence of source initiations at essentially the 
same location to provide shorter objective-level wavelets than are 
obtainable with a single pulse. In a preferred form, three dynamite 
charges are detonated in the same or three closely spaced shot 
holes to generate a downward traveling wavelet having increased 
high frequency content and reduced content at a peak frequency 
determined by initial testing. 


45 EXPLOSIONS AND EXPLOSIVES 
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4501 Chemical 


6440 (MHSMP—80-45) Amination of 
trichlorotrinitrobenzene. Locke, J.G. (Mason and Hanger- 
Silas Mason Co., Inc., Amarillo, TX (USA)). 1980. Contract 
AC04-76DP00487. 9p. NTIS, PC A02/MF AO1. 

A ring sparger has been used for ammonia introduction in 
the batchwise amination of trichlorotrinitrobenzene to form 
triaminotrinitrob This has been done at high specific pro- 
duction rates but with limited success in producing large particle 
size material. 





6441 Aging effects of the detonation velocity of XTX- 
8003. Golopol, H.; Hetherington, N.; North, K. (Univ. of 
California, Livermore). Contract W-7405-ENG-48. Journal 
of Hazardous Materials (Netherlands); 4: 45-55(1980). 

In this work we measured the effects of time and tempera- 
ture on the detonation velocity of XTX-8003. We found an initial 
increase in velocity, followed by a total decrease of 2% after 48 
months at the highest temperature. At the lower storage tempera- 
tures, the changes in velocity were only slight. Five batches of 
XTX-8003 were used in the study and each batch was significantly 
different in a statistical sense. However, all five batches performed 
satisfactorily. This data was best described by H. Eyring’s model 
for uncased charges, which also can give us calculated values for h, 
an effects parameter. In general, with increasing exposure in the 
time-temperature matrix, h initially decreases up to about two years 
then increases non-linearly in the logarithmic time domain. Projec- 
tions from our response surface analysis predict that the batches 
would function after storage of more than 30 years at room tem- 
perature (20°C). We established an empirical relationship between 
service life and storage temperature (°C). 10 figures, 2 tables. 


4502 Nuclear 
REFER ALSO TO CITATION(S) 6665 
4503 Explosion Detection 


6442 (UCRL—53062) Surface-wave generation by un- 
derground nuclear explosions releasing tectonic strain. 
Patton, H.J. (California Univ., Livermore (USA). Lawrence 
Livermore Lab.). 3 Nov 1980. Contract W-7405-ENG-48. 
24p. NTIS, PC A02/MF AOl1. 

Seismic surface-wave generation by underground nuclear ex- 
plosions releasing tectonic strain is studied through a series of syn- 
thetic radiation-pattern calculations based on the earthquake-trigger 
model. From amplitude and phase radiation patterns for 20-s Ray- 
leigh waves, inferences are made about effects on surface-wave 
magnitude, M/sub s/, and waveform character. The focus of this 
study is a comparison between two mechanisms of tectonic strain 
release: strike-slip motion on vertical faults and thrust motion on 
45° dipping faults. The results of our calculations show that Ray- 
leigh-wave amplitudes of the dip-slip model at F values between 
0.75 and 1.5 are significantly lower than amplitudes of the strike- 
slip model or of the explosion source alone. This effect translates 
into M/sub s/ values about 0.5 units lower than M/sub s/ of the 
explosion alone. Waveform polarity reversals occur in two of four 
azimuthal quadrants for the strike-slip model and in all azimuths of 
the dip-slip-thrust model for F values above about 3. A cursory ex- 
amination of waveforms from presumed explosions in eastern Ka- 
zakhstan suggests that releases of tectonic strain are accompanying 
the detonation of many of these explosions. Qualitatively, the obser- 
vations seem to favor the dip-slip-thrust model, which, in the case 
of a few explosions, must have F values above 3. 


50 ENVIRONMENTAL SCIENCES, 
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ATMOSPHERIC 
5001 Basic Studies 


REFER ALSO TO CITATION(S) 5880, 6487 


6443 Relationship between fluid bed aerosol generator 
operation and the aerosol produced. Carpenter, R.L.; Yerkes, 
K. (Lovelace Biomedical and Environmental Research Inst., 
Albuquerque, NM). Contract AC04-76EV01013. American 
Industrial Hygiene Association Journal (U.S.); 41: No. 12, 
888-894(Dec 1980). 

The relationships between bed operation in a fluid bed aero- 
sol generator and aerosol output were studied. A two-inch diameter 
fluid bed aerosol generator (FBG) was constructed using stainless 
steel powder as a fluidizing medium. Fly ash from coal combustion 
was aerosolized and the influence of FBG operating parameters on 
aerosol mass median aerodynamic diameter (MMAD), geometric 
standard deviation (o-/sub g/) and concentration was examined. In 
an effort to extend observations on large fluid beds to small beds 
using fine bed particles, minimum fluidizing velocities and elutria- 
tion constant were computed. Although FBG minimum fluidizing 
velocity agreed well with calculations, FBG elutriation constant 
did not. The results of this study show that the properties of aero- 
sols produced by a FBG depend on fluid bed height and air flow 
through the bed after the minimum fluidizing velocity is exceeded. 


6444 Estimates of surface heat flux from sodar and laser 
scintillation measurements in the unstable boundary layer. 
Coulter, R.L.; Wesely, M.L. (Atmospheric Physics Section, 
Radiological and Environmental Research Division, Ar- 
gonne National Laboratory, Argonne, Illinois 60439). Jour- 
nal of Applied Meteorology (U.S.); 19: No. 10, 1209-1222(Oct 
1980). 

Measurements of acoustic backscatter in the lower planetary 
boundary layer and optical line-of-sight scintillation in the surface 
layer are each used to compute sensible heat fluxes in the unstable 
surface layer. Comparisons with simultaneous low-level point meas- 
urements by eddy correlation show good agreement, indicating that 
remote-sensing methods can be successful over less homogeneous 
terrain where conventional surface layer measurement techniques 
are less accurate. Corrections to take into account the effects of hu- 
midity fluctuations are found necessary in order to achieve accura- 
cies within 10%. Free convection is assumed to permit interpreta- 
tion of the sodar data, while either forced or free convection is as- 
sumed for the scintillation data. A systematic overestimate of heat 
fluxes is found from sodar measurements made during the morning, 
when the height of the convectively mixed layer is increasing rap- 
idly. 
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6445 Building ventilation and indoor air quality. 
Hollowell, C.D.; Berk, J.V.; Boegel, M.L.; Miksch, R.R.; 
Nazaroff, W.W.; Traynor, G.W. (California Univ., Berkeley 
(USA). Lawrence Berkeley Lab.). pp 387-396 of Atmos- 
pheric pollution 1980. Proceedings of the 14th international 
colloquium, UNESCO Building, Paris, France, May 5-8, 
1980. Benarie (ed.) (International Union of Pure and Ap- 
plied Chemistry). Amsterdam, Netherlands; Elsevier Scien- 
tific (1980). 

From 14. international symposium on atmospheric pollution; 
Paris, France (5 May 1980). 

Rising energy prices, among other factors, have generated 
an incentive to reduce ventilation rates and thereby reduce the cost 
of heating and cooling buildings. Reduced infiltration and ventila- 
tion in buildings may significantly increase exposure to indoor con- 
taminations and perhaps have adverse effects on occupant health 
and comfort. Four indoor air contaminants - carbon monoxide and 
nitrogen dioxide from gas appliances; formaldehyde from particle- 
board, plywood, urea-formaldehyde foam insulation, and gas appli- 
ances; and radon from building materials, soil, and ground water - 
are currently receiving considerable attention in the context of po- 
tential health risks associated with reduced infiltration and ventila- 


ERA VOL.6,NO.5/ 866 


tion rates. The authors have measured and analyzed these air con- 
taminants in conventional and energy efficient buildings with a 
view to assessing their potential health risks and various control 
strategies capable of lowering pollutant concentrations. Preliminary 
findings suggest that further intensive studies are needed in order to 
develop criteria for maintaining acceptable indoor air quality with- 
out compromising energy efficiency. 


6446 (DOE/EV/10013—1) Experimental investigation 
of acoustic agglomeration systems for fine particle control. 
Final report. Shaw, D.T.; Lee, P.; Wegrzyn, J.; Chou, K.H.; 
Cheng, M.T.; Patel, S. (State Univ. of New York, Buffalo 
(USA). Lab. for Power and Environmental Studies). Oct 
1979. Contract AC02-79EV 10013. 72p. NTIS, PC A04/MF 
AOl. 

The feasibility of using an acoustic agglomerator (AA) as a 
preconditioner in the upstream of conventional devices such as an 
electrostatic precipitator, a scrubber, a filter, or a cyclone are inves- 
tigated. The objective is to agglomerate all finer particles into 
coarser ones in an acoustic agglomerator and then remove them 
more effectively by one of the conventional devices. Laboratory- 
scale experiments were performed using NH,Cl and fly ash redis- 
persed aerosols. Turbulence caused by intensive sound fields under 
standing-wave condition has been found to be extremely effective 
for aerosol agglomeration. The nature and the energy dissipation 
rate of the acoustic turbulence are determined by using hot-film (or 
hot-wire) anemometry and Fast Fourier Transform (FFT) data 
processing equipment. The root-mean-square turbulent velocity, 
which is directly proportional to acoustic agglomeration rate, is ex- 
perimentally found to have a I/sup 1/2/(I: acoustic intensity) de- 
pendence, but is relatively independent of the acoustic frequency. 
The results obtained from this program show that acoustic agglom- 
eration is effective as a particle pre-conditioner which can increase 
approximately one order of magnitude in mean particle diameter 
(24m — 20um). As a flow-through standing wave device, it can be 
used to facilitate the removal of dust particles in a subsequent iner- 
tia base separation device. 


6447 (EML—383, pp 1-17) Measurements of the chemi- 
cal composition of wet, dry and total atmospheric deposition. 
Feely, H.W.; Larsen, R. Oct 1980. 

In Regional Baseline Station, Chester, New Jersey. 

Samples of atmospheric deposition have been collected at 
the Chester site since October 1976 using an open, high-walled 
plastic bucket as a total collector, and using a HASL wet/dry col- 
lector to obtain separate samples of rain and of dry deposition. 
These samples were measured for pH, conductivity, Na*, K*, Ca, 
Mg”, NH,*, SO.*”, NOs~, Cl“, HCOs~ and PO,*. Some samples 
were measured also for Al, Fe, Pb, V, Mn, Ni, Cr, Zn, As and Cd. 
The available data are tabulated. 


6448 (EML—383, pp 31-32) Ambient concentrations of 
halocarbons and nitrous oxide at Chester. Lagomarsino, R.J. 
Oct 1980. 

In Regional Baseline Station, Chester, New Jersey. 

Ambient air samples were obtained to determine the concen- 
trations of trichlorofluoromethane (F-11), dichlorodifluoromethane 
(F-12), carbon tetrachloride, and nitrous oxide. Aliquots of the sam- 
ples were analyzed by gas chromatography and electron-capture 
detection. The concentrations are reported in p!/1 or nl/1 which are 
equivalent to parts per trillion or parts per billion by volume, re- 
spectively. These values are the means of the analyses of duplicate 
aliquots and the standard deviation about the mean. Based upon a 
one-day observation, the average F-12 and CCl, concentrations at 
the Chester site approximate the early 1980 global concentrations. 
The nitrous oxide and F-11 results were higher than global concen- 
trations, indicating possible local sources. Results are tabulated. 


6449 (EML—383, pp 33-36) Atmospheric carbon diox- 
ide concentrations at Chester. White, C. Oct 1980. 

In Regional Baseline Station, Chester, New Jersey. 

The initial measurements of CO, at the Chester site were 
made to demonstrate the viability of the EML carbon dioxide 
measuring system. It was then decided to investigate the variability 
of the CO. concentrations at Chester on a limited scale to docu- 
ment any hourly or seasonal trends. Beginning with October 1979 
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and continuing up to the present time, air samples were obtained by 
filling evacuated 5-liter flasks and the CO. concentrations were de- 
termined by nondispersive infrared analysis. Generally sampling 
was carried out on a sunny day with low to moderate wind veloc- 
ity about once a month. The presently available results are tabulat- 
ed. The data clearly displays the expected seasonal trend with a 
minimum concentration occurring in the summer, increasing to- 
wards a maximum concentration in the winter. The trend is com- 
patible with increased fossil fuel combustion in the winter, de- 
creased photosynthesis in the winter and increased build-up of com- 
bustion products in the lower atmosphere in the winter due to a 
higher frequency and intensity of temperature inversions during 
that season. 


6450 (EML—383, pp 118-155) Local visibitity at Ches- 
ter, New Jersey. Leifer, R.; Gill, R.; Toonkel, L. Oct 1980. 

In Regional Baseline Station, Chester, New Jersey. 

An integrating nephelometer was installed at the Chester site 
to provide information on the local aerosol scattering coefficient 
and therefore the local visual range or local visibility. Average 
monthly visibility data for 1978, 1979 and 1980 are tabulated. Typi- 
cal monthly values vary from 4 to 80 km in late spring and from 20 
to 160 km in late fall. Studies were performed to see how visibility 
varies with direction, and therefore possibly identifying source 
areas. Results are tabulated. 


6451 (EML—383, pp 156-298) Trace gas concentra- 
tions. Krey, P.W.; Larsen, R.; Toonkel, L. Oct 1980. 

In Regional Baseline Station, Chester, New Jersey. 

The trace gases we measure on a continuous basis at the 
Chester Environmental Research Site are sulfur dioxide, the oxides 
of nitrogen, and ozone. These gases relate to power and industrial 
production, and have an impact upon air quality. This report up- 
dates SO, concentrations through April 23, 1980, Os concentrations 
through February 22, 1980 and the concentrations of the oxides of 
nitrogen through January 31, 1980 


6452 DUVAS: a real-time aromatic vapor monitor for 
coal conversion facilities. Hawthorne, A.R. (Oak Ridge Na- 
tional Lab., TN). Contract W-7405-ENG-26. American In- 
dustrial Hygiene Association Journal (U.S.); 41: No. 12, 915- 
921(Dec 1980). 

A real-time field-portable derivative uv-absorption spectrom- 
eter (DUVAS) has been designed, built, and evaluated as an aroma- 
tic vapor monitor for use at coal conversion facilities. The instru- 
ment is microcomputer controlled, providing a variety of operating 
modes. Both laboratory and field measurements have been made. 
Among the aromatic vapors detected in headspace above various 
coal conversion products are benzene, toluene, phenol, cresols, and 
naphthalenes. The instrument should prove useful as an industrial 
hygiene tool both for area monitoring and for leak detection. 
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6453 (EML—383) Regional Baseline Station, Chester, 
New Jersey. Volchok, H.L. (ed.). (Department of Energy, 
New York (USA). Environmental Measurements Lab.). Oct 
1980. 369p. NTIS, PC A16/MF A011. 

Twelve of the fourteen sections were abstracted and indexed 
individually for EDB/ERA. Six of them are in scope for INIS. 
(JGB) 


6454 (EML—383, pp 18-20) Atmospheric deposition of 
Pb and ?!°Pb. Volchok, H.L.; Feely, H.W. Oct 1980. 

In Regional Baseline Station, Chester, New Jersey. 

As part of a continuing program for evaluation of the per- 
formance of the Health and Safety Laboratory (HASL) wet/dry 
deposition collector, as well as for developing a data base of atmo- 
spherically deposited substances, measurements of Pb and *!°Pb 
have been carried out on samples collected at the Chester site for 
several years. Composites of three monthly samples collected with 
the HASL wet/dry instrument were analyzed; the compositing was 
done to increase precision of the data. The total deposits of Pb and 
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210Pb in each of ten quarters from October 1976 through March 
1979, in addition to the percent which came down dry, are tabulat- 
ed. The obvious difference in the percent of the two substances 
represented by the dry fractions was not expected. The mean value 
of 30% for stable lead is in substantially good agreement with pub- 
lished data for Pb as well as for other metals in a variety of envi- 
ronments. The average of 7% for dry deposition of *!°Pb, howev- 
er, is lower than anticipated. Further, dry deposition of 7"°Pb re- 
ported from direct measurements as well as from estimates based on 
indirect methods ranged between 23% and 61%. The mean deposi- 
tional flux of *°Pb over the period of these observations was 1.1 
dpm per cm? per year, in good agreement with previously reported 
observations and predictions. If it is assumed that the 7°Pb dry 
fraction of 7% is anomalously low due to inefficient collection, and 
if it is presumed that it should be perhaps 35%, then the total ?!°Pb 
flux would have been about 1.5 dpm/cm?/yr. 


6455 (EML—383, PP 21-26) Size distribution meas- 
urements of stable Pb and *!°Pb. Knuth, R. Oct 1980. 

In Regional Baseline Station, Chester, New Jersey. 

High volume impactor measurements were taken to define 
the particle size distribution of atmospheric stable Pb and ?'°Pb. 
This was done in an effort to establish if a particle size effect could 
be responsible for the differences in wet and dry deposition values 
of stable Pb and *!°Pb. Duplicate impactor tests were run on the 
roof of the Environmental Measurements Laboratory (EML) and at 
the Regional Baseline Station in Chester, NJ, to determine the feasi- 
bility of collecting flow controlled impactor samples over extended 
sampling periods. The test results indicate that 7!°Pb is associated 
more with smaller particles than is the stable Pb (63% vs 53%, on 
the average for particles less than 0.58 ym). This difference, al- 
though not large, is beyond the experimental error. The duplicate 
samples gave results that are in good agreement. The differences 
observed between the total air concentrations at the urban and 
rural sites are as expected, since *!°Pb has a natural source while 
Pb is of anthropogenic origin. 


6456 (EML—383, pp 27-30) Measurements of filter 
samples of surface air. Feely, H.W.; Toonkel, L.E. Oct 
1980. 

In Regional Baseline Station, Chester, New Jersey. 

Filter samples of surface air have been collected at the Ches- 
ter site since October 1976. Approximately 1400 cubic meters of 
ambient air per day are drawn through a filter of 20 centimeter di- 
ameter. Glass fiber filters were used until 28 June 1978, and Micro- 
sorban filters have been used since that time. The filters are 
changed approximately twice per month. Each filter is cut in half. 
One half of each filter is saved for possible future measurements. A 
two-inch diameter circle is cut from the second half of each filter, 
and monthly composite samples are prepared from these circles for 
the analysis of trace metals by x-ray fluorescence. The remainder of 
the second half is incorporated into a monthly composite sample 
for gamma counting and spectrometric analysis. Gamma spectrome- 
tric analyses have been completed on filter samples collected at the 
Chester site during October 1976 to December 1979. Measurements 
of concentrations of beryllium-7, and the fission products, zircon- 
ium-95, cerium-144 and cesium-137 were made. These are tabulated. 


6457 (EML—383, pp 61-71) Environmental radon and 
radon daughters. George, A.C. Oct 1980. 

In Regional Baseline Station, Chester, New Jersey. 

Measurements have been made on radon and radon daugh- 
ters since the fall of 1977. An account is given of the measurement 
methods used and results obtained in the current year. Monthly 
average radon concentrations at Chester, measured at elevations of 
1 and 10 meters above ground, follow the same pattern. The aver- 
age concentration of radon at 10 meters was found to be 40% 
lower than that found near the ground. Results indicate that most 
of the radon and radon daughters near the ground are of local 
origin, and some radon daughter plateout is occurring. The radon 
concentration and flux were compared to meteorological param- 
eters. One parameter that seems to exert influence on radon con- 
centration is wind speed, a factor observed in two successive years 
of study. Another factor that seems to affect radon emanation and 
radon concentration is the temperature of the soil (not measured at 
Chester), often showing a substantial reduction in flux (factor of 4 
lower than annual mean) during the cold months when the soil 
freezes. 
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6458 (EML—383, pp 73- ad Radon-222 measurements 
at Chester. Fisenne, I.M. Oct 1980 

In Regional Baseline Station, Chester, New Jersey. 

Radon concentrations were measured at Chester, NJ for a 
third year. There is close agreement in the seasonal and diurnal 
variation patterns observed over this period. The arithmetic mean 
concentration of 190 pCi/m® this past year was lower by 15 to 20% 
than the previous year. The daily maximum occurred at 0300 EST 
while the seasonal maximum occurred in the summer. 


6459 (MLM—2789) Radon monitoring program, May- 
July 1980. Yates, W.G.; Hagee, G.R.; Jenkins, P.H. (Mound 
Facility, Miamisburg, OH (USA)). 10 Dec 1980. Contract 
AC04-76DP00053. 15p. NTIS, PC A02/MF AOl1. 

Radon concentration measurements at 50 locations in the 
monitoring network at Canonsburg, Pa., are reported for the quar- 
terly period of April 29 to July 28, 1980. In addition, a summary of 
all data from the date of initiation of the network (covering the 
period January 29 to July 28, 1980) is presented for comparison 
purposes. Average background in the Canonsburg area for the 
quarterly period was 0.21 pCi/liter with a range of 0.16 to 0.26 
pCi/liter. This compares with an average for the first quarter of 
0.18 pCi/liter and a range of 0.12 to 0.23 pCi/liter. Concentrations 
ranging from 0.27 to 0.75 pCi/liter at 17 locations exceeded the 
background range. These locations are predominantly downwind of 
the site in an easterly direction. A similar pattern is evident from 
the summary of data for the first two quarters. 


6460 (UCRL—85084) Deposition and dose from the 
May 18, 1980 eruption of Mount St. Helens. Peterson, K.R. 
(California Univ., Livermore (USA). Lawrence Livermore 
National Lab.). Nov 1980. Contract W-7405-ENG-48. 12p. 
(CONF-801160—1). NTIS, PC A02/MF AOl1. 

From Symposium and workshop on the Mount St. Helers 
eruption; Washington, DC, USA (18 Nov 1980). 

The downwind deposition and radiation dose have been cal- 
culated for the tropospheric part of the ash cloud from the May 18, 
1980 eruption of Mount St. Helens, using a large-cloud diffusion 
model. At that time the naturally occurring radionuclides of radium 
and thorium, whose radon daughters normally seep very slowly 
from the rocks and soil, were violently released to the atmosphere. 
The largest dose to an individual from these nuclides is small (in 
the microrem range), but the population dose to those affected by 
the radioactivity in the ash is about 100 person-rem. This popula- 
tion dose from Mount St. Helens is much greater than the annual 
person-rem routinely released by a typical large nuclear power 
plant. It is estimated that subsequent eruptions of Mount St. Helens 
have doubled or tripled the person-rem calculated for the initial 
large eruption; this total population dose is about the same as the 
lower-bound estimate of the population dose from the 1979 acci- 
dent at the Three Mile Island nuclear power plant. The long-range 
global ash deposition of the May 18 eruption has been estimated 
through 1984, using a global deposition model. The maximum dep- 
osition is nearly 1000 kg/km? and occurs in the spring of 1981 over 
middle latitudes of the Northern Hemisphere. 


6461 Quality assurance applied to environmental radio- 
logical surveillance. Oakes, T.W.; Shank, K.E.; Eldridge, 
J.S. (Oak Ridge National Lab., TN). Nuclear Safety (A Bi- 
monthly Technical Progress Review) (U.S.); 21: No. 2, 217- 
226(Mar 1980). 

The following elements of a quality-assurance (QA) program 
as applied to environmental radiological surveillance activities are 
presented: (1) a philosophical and conceptual framework for QA, 
with a detailed assessment of the sources of uncertainty in a moni- 
toring program; (2) the requirements for the formulation of general 
and technical procedures of quality control; (3) the environmental 
QA activities implemented at Oak Ridge National Laboratory 
(ORNL); (4) details on record keeping, data reduction and compila- 
tion, auditing, analytical procedures, and data interpretation along 
with practical observations from the ORNL program; and (5) the 
role management must play to ensure a successful program. The 
QA principles developed here may also be applied to nonradiologi- 
cal surveillance programs. 
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6462 (BNL—51294) 1980 breeding bird censuses. 
Raynor, G.S. (Brookhaven National Lab., Upton, NY 
(USA)). 1980. Contract AC02-76CH00016. 8p. NTIS, 
PC A02/MF AO1. 

As part of a program to characterize the plant and animal 
life of the Laboratory site and the surrounding region, the two 
breeding bird censuses originated in 1977 were continued in 1980. 
Coverage was below that of previous years due to illness and travel 
of some participants, but 11 trips were made to the BNL plot and 8 
to the Westhampton plot. Each was censused by separate teams of 
three volunteer observers. The number of breeding species and 
number of territorial males on the BNL plot have progressively de- 
clined since 1977 but little change has taken place in either number 
of territories or species composition on the Westhampton plot. 


6463 (CONF-801231—1) Ecological reality and model 
validation. Cale, W.G. Jr.; Shugart, H.H. (Texas Univ., 
Dallas (USA); Oak Ridge National Lab., TN (USA)). 1980. 
Contract W-7405-ENG-26. 8p. NTIS, PC A02/MF AOl1. 

From International congress on applied systems research and 
cybernetics; Acapulco, Mexico (12 Dec 1980). 

Definitions of model realism and model validation are devel- 
oped. Ecological and mathematical arguments are then presented to 
show that model equations which explicitly treat ecosystem proc- 
esses can be systematically improved such that greater realism is at- 
tained and the condition of validity is approached. Several exam- 
ples are presented. 


6464 (US/IBP—80/1) Abstracts: US-International Bio- 
logical Program ecosystems analysis studies. Volume 5. No. 2. 
Watts, J.A.; Myers, V.G. (eds.). (Oak Ridge National Lab., 

N (USA)). Dec 1980. Contract W-7405-ENG-26. 83p. 
NTIS, PC A05/MF AOl1. 

This issue documents 162 entries to the US/IBP Abstracts 
computerized data base. Only contributions from the Eastern De- 
ciduous Forest Biome (EDFB) and the Tundra Biome (TNB) are 
included. Literature contributions and numeric data are abstracted 
in this volume. 


6465 (US/IBP—80/2) Abstracts: US-International Bio- 
logical Program ecosystems analysis studies. Volume 5. No. 
3-4, Watts, J.A.; Myers, V.G. (eds.). (Oak Ridge National 
Lab., TN (USA)). Dec 1980. Contract W-7405-ENG-26. 
159p. NTIS, PC A08/MF AOl1. 

This issue documents 1149 entries to the US/IBP Abstracts 
computerized data base and completes the Abstracts journal series. 
Contributions from all five US/IBP biomes (Coniferous Forest, 
Desert, Eastern Deciduous Forest, Grassland, and Tundra) are in- 
cluded. Citations only for theses are included as abstracts were not 
available to the Ecosystem Analysis Data Center staff. Presenta- 
tions and literature publications from the Desert Biome (Desert 
Biome 1975) have also been included in order to document the re- 
sults of the US/IBP studies as completely as possible. Publication 
lists submitted by each biome (Brown 1977, Desert Biome 1975, 
Grassland Biome 1976, Coniferous Forest 1976, Eastern Deciduous 
Forest 1979) were used in compiling this volume. 
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6466 (BNL—28687) Feasibility study for the in vivo 
measurement of lead in bone using L-x-ray fluorescence. Wie- 
lopolski, L.; Slatkin, D.N.; Vartsky, D.; Ellis, K.J.; Cohn, 
S.H. (Brookhaven National Lab., Upton, NY (USA)). 1980. 
Contract AC02-76CH00016. 3p. (CONF-801103—37). 
NTIS, PC A02/MF AO1. 

From IEEE nuclear science symposium; Orlando, FL, USA 
(5 Nov 1980). 

Portions of document are illegible. 

Lead deposits in bone were detected by x-ray fluorescence 
using x-rays from either a ‘I or a Cd source. Measurements 
were taken from tibia in intact human legs, post-mortem. On the 
basis of preliminary measurements, it was concluded that an expo- 
sure of one rad is adequate for determination of lead in bone. Both 
the advantages and the disadvantages of L-x-rays, used in the tech- 
nique developed for this study, are compared with those of K-x- 
rays. 


6467 (EGG—-1183-1761) Aerial radiological survey of 
the Rancho Seco Nuclear Generating Station, Clay Station, 
California, 18 January 1980 to 1 February 1980. (EG and G, 
Inc., San Ramon, CA (USA). Energy Measurements 
Group). Nov 1980. Contract AC08-76NV01183. 12p. NTIS, 
PC A02/MF AOl. 

An airborne radiological survey of 260 km? area centered 
over the Rancho Seco Nuclear Generating Station was made 18 
January through 1 February 1980. Detected radioisotopes and their 
associated gamma ray exposure rates were consistent with that ex- 
pected from normal background emitters, except directly over the 
station. Count rates observed at 90 m altitude were converted to 
exposure rates at 1 m above the ground and are presented in the 
form of an isopleth map. 


6468 (EML—383, pp 108-116) Environmental radiation 
monitoring. Miller, K.M.; de Planque, G.; Boyle, M.C.; 
Gulbin, J.F. Oct 1980. 

In Regional Baseline Station, Chester, New Jersey. 

Monitoring of the external radiation exposure rate was con- 
tinued at the Chester site with recording high pressure ionization 
chambers (HPIC) and LiF thermoluminescence dosimeters (TLD). 
An annual in situ gamma spectral measurement is used to determine 
the status of individual natural and any fallout radionuclides in the 
soil. The average daily exposure rates measured by the ionization 
chamber system are listed. The average exposure rate for the entire 
period shown was 14.6 u.R/h with a standard deviation of the 0.52 
uR/h. The range of daily values was 11.1 to 15.7 pR/h. The 
monthly TLD data are presented; the HPIC data were averaged 
over the same time periods and are shown for comparative pur- 
poses. These two sets of measurements differ by 3.5% when aver- 
aged over the year which is within the estimated systematic error 
of either system. Similarly, the agreement for each monthly period, 
3.8% on average, is consistent with the expected precision of the 
measurements. The variation in the exposure rate observed over 
this period can be traced to natural phenomena. 


6469 Evaluation of the use of ratios in environmental 
transuranic studies. Doctor, P.G.; Gilbert, R.O.; Pinder, J.E. 
III. (Battelle Pacific Northwest Lab., Richland, WA). Con- 
tract DE-AC06-78RLO 1830. Journal of Environmental Qual- 
ity (U.S.); 9: No. 4, 539-546(Oct 1980). 

A discussion is presented of the statistical aspects of two 
types of ratios, concentrations and pure ratios, that are used exten- 
sively in environmental transuranic studies and have different uses 
and different statistical problems. A concentration gives units of nu- 
merator (Y) per unit of denominator (X), for example nCi of 7°*Pu 
per gram of soil, where Y is assumed to be proportional to X. The 
choice of aliquot size permitting a reliable estimate of concentration 
is a major problem with this type of ratio. For a pure ratio the nu- 
merator and denominator are measured in the same units, for exam- 
ple nCi of 7**Pu over nCi of 7°°Pu. Pure ratios often appear as a 
ratio of concentrations: for example, concentration ratios and inven- 
tory ratios. However, pure ratios provide accurate information on 
the relationship between Y and X only when Y is proportional to 
X. The statistical problems of pure ratios center on an assessment of 
whether the multiplicative assumption is valid. Multivariate statisti- 
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cal techniques offer alternatives to a pure ratio for expressing the 
relationship between Y and X. The purpose of this paper is to stim- 
ulate critical thinking about the use of ratios and to suggest ap- 
proaches to the task of ratio estimation compatible with the behav- 
ior of environmental radionuclide data. 


6470 (HEDL-TME—80-52) FFTF preoperational 
survey. Program report. Twitty, B.L.; Bicehouse, H.J. (Han- 
ford Engineering Development Lab., Richland, WA 
(USA)). Dec 1980. Contract AC14-76FF02170. 58p. NTIS, 
PC A04/MF AOI. 

The FFTF will become operational with criticality early in 
1980. This facility is composed of the test reactor, fuel examination 
cells, expended fuel storage systems and fuel handling systems. The 
reactor and storage systems are sodium-cooled with the heat load 
dumped to the ambient air through heat exchangers. In order to 
assure that the operation of the FFTF has minimal impact on the 
environment, a monitoring program has been established. Prior to 
operation of a new facility, a preoperational environmental survey 
is required. It is the purpose of this report to briefly describe the 
environmental survey program and to provide the background data 
obtained during the preoperational phase of the survey program. 
Nine stations in the program of particular importance to FFTF are 
discussed in detail with results of monitoring given. No unexplained 
trends were noted. 


6471 (ORNL/TM—7290) Evaluation of some °Sr 
sources in the White Oak Creek drainage basin. Stueber, 
A.M.; Huff, D.D.; Farrow, N.D.; Jones, J.R.; Munro, I.L. 
(Oak Ridge National Lab., TN (USA)). Jan 1981. Contract 
W-7405-ENG-26. 47p. NTIS, PC A03/MF AOI. 

The drainage basin was monitored to evaluate the relative 
importance of each source as a contributor to *Sr in White Oak 
Creek. The various sources fall into two general categories, those 
whose Sr discharge is dependent upon rainfall and those relative- 
ly unaffected by the level of precipitation. The identification and 
ranking of existing non-point sources of ®Sr in the White Oak 
Creek basin represents an important step in the ongoing compre- 
hensive program at ORNL to provide a scientific basis for im- 
proved control measures and future disposal practices in solid waste 
disposal areas. 


6472 (PNL—3606) Environmental radiation safety: plu- 
tonium/soil interactions for plutonium particles in soil. Moss, 
O.R.; Rossingnol, E.J.; Cannon, W.C.; Stevens, D.L. (Bat- 
telle Pacific Northwest Labs., Richland, WA (USA)). Dec 
1980. Contract AC06-76RLO01830. 48p. NTIS, PC A03/MF 
AOl. 

The goel of this project is to provide information useful in 
estimating hazards related to resuspension characteristics and subse- 
quent aerodynamic behavior of aerosols from a mixing of soil and 
238PuO2. Experiments were carried out to determine whether 
simple models, used to predict the total activity concentration of 
resuspended particles, need to be modified to account for changes 
in the 7°*PuOz activity distribution on resuspended particles due to 
aging of the soil mixture under humid or dry conditions. A litera- 
ture search revealed that one model, based on the suspension fac- 
tors, S/sub f/, may be a useful predictor of hazard reduction irre- 
spective of site. Our experiments demonstrated little or no change 
in the activity of resuspended particles following humid or dry 
aging of the soil-°*PuO, mixture. Additional terms for activity dis- 
tribution changes should not be needed for the simple resuspension 
hazard model. 


6473 (RFP—3107) Transuranics in soil at DOE facili- 
ties. Site survey report. Arnold, P.M.; Damkroger, B.K.; 
Gallagher, K.Y.; Hayden, J.A.; Rutherford, D.W.; Stevens, 
J.R.; Riordan, G.A. (Rockwell International Corp., Golden, 
CO (USA). Rocky Flats Plant). 10 Dec 1980. Contract 
AC04-76DP03533. 33p. PC Q03/MF AOl. 

A survey funded by the Department of Energy (DOE) 
Transuranic Waste Management Program was conducted to com- 
pile existing information regarding transuranic contamination in soil 
at DOE facilities. Twenty-five sites were contacted under the scope 
of this program. Seven reported currently having transuranic con- 
taminated soil. Plutonium-239 and americium-241 are the principle 
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radionuclides at six of the sites and plutonium-238 is the main con- 
taminant at one site. The cumulative data from the initial survey in- 
dicates that 44 areas are contaminated and may require remedial 
action. A descriptive summary of the contaminated sites including 
location; size or volume; isotopes, quantities and origin; soil charac- 
terization, and remedial action plans, if any, is presented. 


6474 (UCID—18838) Program Plan: field radionuclide 
migration studies in Climax granite. Isherwood, D.; Raber, 
E.; Coles, D.; Stone, R. (California Univ., Livermore 
(USA). Lawrence Livermore Lab.). 1 Nov 1980. Contract 
W-7405-ENG-48. 66p. NTIS, PC A04/MF AOl1. 

This Program Plan describes the field radionuclide migration 
studies we plan to conduct in the Climax granite at the Nevada 
Test Site. Laboratory support studies are included to help us under- 
stand the geochemical and hydrologic processes involved in the 
field. The Program Plan begins with background information (Sec- 
tion 1) on how this program fits into the National Waste Terminal 
Storage Program Plan and discusses the needs for field studies of 
this type. The objectives stated in Section 2 are in direct response 
to these needs, particularly the need to determine whether labora- 
tory studies accurately reflect actual field conditions and the need 
for field testing to provide a data base for verification of hydrolo- 
gic and mass transport models. The technical scope (Section 3) pro- 
vides a work breakdown structure that integrates the various activi- 
ties and establishes a base for the technical approach described in 
Section 4. Our approach combines an interactive system of field 
and laboratory migration experiments with the use of hydrologic 
models for pre-test predictions and data interpretation. Section 5 on 
program interfaces identifies how information will be transferred to 
other related DOE projects. A schedule of activities and major mi- 
lestones (Section 6) and the budget necessary to meet the project 
objectives (Section 7) are included in the Program Plan. Sections 8 
and 9 contain brief descriptions of how the technical and program 
controls will be established and maintained and an outline of our 
quality assurance program. This program plan is an initial planning 
document and provides a general description of activities. An Engi- 
neering Test Plan containing detailed experimental test plans, an in- 
strumentation plan and equipment design drawings will be pub- 
lished as a separate document. 


5105 Site Resource And Use Studies 


6475 (ANL/EES-TM—107) New source performance 
standards for industrial boilers. Volume 5. Analysis of solid 
waste impacts. Boldt, K.; Davis, H.; Delaney, B.; Grundahl, 
N.; Hyde, R.; Malloch, R.; Tusa, W. (Hart (Fred C.) Asso- 
ciates, Inc., New York (USA)). Sep 1980. Contract W-31- 
109-ENG-38. 168p. NTIS, PC A08/MF AO1. 

This study provides an analysis of the impacts of emission 
controls on disposal of solid wastes from coal-fired industrial boil- 
ers. Examination is made of boiler systems, coal types, emission 
control alternatives, waste streams, waste disposal and utilization al- 
ternatives, and pertinent Federal regulations. Twenty-four repre- 
sentative model case scenarios are studied in detail. Expected dis- 
posal/utilization alternatives and disposal costs are developed. 
Comparison of the systems studied indicates that the most cost-ef- 
fective SO2 control technologies from the perspective of waste dis- 
posal cost per unit SO: control are, in decreasing order: physically 
cleaned coal/double alkali combination; double alkali; lime/lime- 
stone; spray drying; fluidized-bed combustion; and sodium 
throwaway. 


5106 Regulations 


REFER ALSO TO CITATION(S) 6138 
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AQUATIC 
5201 Basic Studies 


REFER ALSO TO CITATION(S) 6218, 6463 


6476 (EMD—75-400) Evaluation of long term effects of 
thermal effluents on stream biota. Sublette, J.E. (Eastern 
New Mexico Univ., Portales (USA)). Oct 1980. 193p. 
(EMD—76-270). New Mexico Energy and Minerals Dept., 
Santa Fe. 

In order to evaluate the effects of energy related develop- 
ments in aquatic ecosystems, a normal water data base must be es- 
tablished. One approach used is the selection of indicator communi- 
ties on species with fairly well known environmental tolerances and 
requirements. The Chironomidae (Order Diptera) dominate the ma- 
crobenthic assemblages of many streams. The group offers great 
potential for water quality assessment. The studies in this report de- 
termine the species composition of Chironomidae at stream sites in 
New Mexico, across the relationship of species composition to 
water quality parameters, and map karyotypes for the chironomus 
decorus group. (ACR) 


6477 Carbon budget of a marine phytoplankton-herbi- 
vore system with carbon-14 as a tracer. Copping, A.E.; Lor- 
enzen, C.J. (Univ. of Washington, Seattle). Limnology and 
Oceanography (U.S.); 25: No. 5, 873-882(Sep 1980). 

Adult female and stage V Calanus pacificus were fed ‘C- 
labeled phytoplankton in the laboratory in the form of monospecific 
cultures and natural populations. A carbon budget was constructed 
by following the '*C activity and the specific activity, over 48 h, in 
the phytoplankton, copepod, dissolved organic, dissolved inorganic, 
and fecal carbon compartments. The average incorporation of 
carbon into the copepod’s body was 45% of the phytoplankton 
carbon available. Of the phytoplankton carbon, 27% appeared as 
dissolved organic carbon, 24% as dissolved inorganic carbon, and 3 
to 4% in the form of fecal pellets. All of the tracer was recovered 
at the end of the experiments. The specific activity of the phyto- 
plankton compartment was constant throughout each experiment. 
The other compartments had initial specific activities of zero, or 
close to zero, and increased throughout the experiment. In most ex- 
periments, the copepod specific activity equalled that of the phyto- 
plankton at the end of 48 h, while the dissolved organic carbon, 
dissolved inorganic carbon, and fecal specific activities remained 
well below that of the phytoplankton. 


6478 Effects of predator hunger and food abundance on 
prey selection by Chaoborus larvae. Pastorok, R.A. (Univ. of 
Washington, Seattle). Limnology and Oceanography (U.S.); 
25: No. 5, 910-921(Sep 1980). 

Laboratory experiments on prey selection by Chaoborus 
larvae show that predator choice as well as differential encounter 
rates with prey determine the composition of the diet. As the larvae 
crop and midgut become filled with food during a feeding bout, the 
predator avoids eating some available Daphnia and specializes on 
Diaptomus. After 3 days of starvation at 15°C, the gut system is 
empty and Chaoborus attacks prey indiscriminately. Then, daphnids 
are overrepresented in the diet because the predator encounters 
them more frequently than copepods of equal size. Daphnia swims 
about twice as fast as Diaptomus and encounters a stationary elec- 
tric eye at twice the rate measured for copepods. The strike effi- 
ciency of larvae for encountered prey is the same for both species. 
Since feeding selectivity is inversely proportional to larval hunger 
state, prey selection varies with the abundance of prey and season. 
In general, larvae collected during autumn have lower feeding rates 
and are more selective than larvae collected during summer. When 
food increases, previously opportunistic larvae may become selec- 
tive within a few hours; but satiated larvae take several days to 
relax their preferences under a lowered food regime. 


6479 Processing of confined and naturally entrained leaf 
litter in a woodland stream ecosystem. Cummins, K.W.; 
Spengler, G.L.; Ward, G.M.; Speaker, R.M.; Ovink, R.W.; 
Mahan, D.C.; Mattingly, R.L. (Oregon State Univ., Corval- 
lis). Limnology and Oceanography (U.S.); 25: No. 5, 952- 
957(Sep 1980). 
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A comparison between stream community processing rates 
of naturally entrained leaf litter and leaves in packs or 1 mm-mesh 
bags demonstrated that packs served as a suitable analogue of proc- 
essing in exposed sites (riffles) whereas bags did not. In riffles, 
leaves in bags were processed at rates characteristic of litter in de- 
positional zones (pools and alcoves). A length-weight regression 
method for evaluating the range of microhabitat-related processing 
fates in stream communities appears suitable. Leaf litter nitrogen 
levels and increased processing rates by shredders reflected micro- 
bial conditioning. Shredders responded to high quality basswood 
(Tilia americana) leaves by increasing their density rather than 
growth per individual. 


6480 Feeding ecology of stream invertebrates. Cummins, 
K.W. (Oregon State Univ., Corvallis); Klug, M.J. Annual 
Review of Ecology and Systematics (U.S.); 10: 147-172(1979). 

A review of various aspects of invertebrate-microbial inter- 
actions is presented. Food resources of stream invertebrates are dis- 
tinguished by particle size (detritus), the presence of chlorophyll 
(periphyton), and high protein content (macrophytes). Invertebrate 
functional feeding groups such as shredders, collectors, scrapers, 
piercers, and predators are discussed. The interactions between 
temperature and quantity and quality of stream macroinvertebrate 
food resouces are described. Symbiotic relationships between 
stream invertebrates and microorganisms are discussed. 


5202 Chemicals Monitoring And Transport 


6481 (BNL—28534) Responses of freshwater plants and 
invertebrates to acidification. Hendrey, G.R.; Yan, N.D.; 
Baumgartner, K.J. (Brookhaven National Lab., Upton, NY 
(USA); Ontario Ministry of the Environment, Toronto 
(Canada); Dartmouth Coll., Hanover, NH (USA). Dept. of 
Biological Sciences). 1980. Contract AC02-76CHO00016. 33p. 
(CONF-8009120—1). NTIS, PC A03/MF AO1. 

From EPA/OECD international symposium for inland 
waters and lake restoration; Portland, ME, USA (8 Sep 1980). 

Acidic, oligotrophic, clear waters often have strong similari- 
ties among their biota. In the phytoplankton, Dinophyceae, and to a 
lesser extent Chrysophyceae tend to dominate. Production of 25 
Canadian Shield lakes (pH 6.1-7.1) ranged from 25 to 240 mg C 
m~? d~'. Both biomass and production appear to be controlled by 
the supply and bio-availability of phosphorus rather than pH per se. 
We found little evidence of possible C limitation in acidified lakes. 
There does not appear to be a direct relationship between [H* ] and 
biomass density in lakes, as illustrated by whole-lake manipulations 
of [H*] and total phosphorus (TP). These studies, however, do not 
examine effects of acidification on the whole lake-watershed 
system. It is suggested that watershed acidification processes such 
as leaching of Al may reduce TP loading to lakes. Zooplankton 
community biomass appears to be reduced at low pH and small- 
bodied forms may dominate. Among the zoobenthos, biomass does 
appear to be reduced in some lakes but not others. Various studies 
found shredders; collectors and scrapers to be reduced more than 
raptorial species. We hypothesize that removal of fish predation on 
benthos allows a relative increase in the invertebrate predators, re- 
duction of herbivores (chironomids are relatively abundant) and the 
subsequent increase in benthic algae observed in many waters. 


6482 (LBL—-9818) Effects of oil shale-related effluents 
on some benthic freshwater organisms. Russell, P.P. (Califor- 
nia Univ., Berkeley (USA). Lawrence Berkeley Lab.). Dec 
1979. Contract W-7405-ENG-48. 306p. NTIS, PC Al4/MF 
AOl. 

Laboratory scale model streams were developed to assess 
the effects of oil shale-related effluents on lotic freshwater auf- 
wuchs and caddisfly larvae. A major impact of oil shale develop- 
ment in the headwaters of the Colorado River System may be on 
aquatic organisms in small streams. Colonization and development 
of aufwuchs were monitored over the course of the 9-day experi- 
mental runs. Model stream design allowed variation of water tem- 
perature, chemical composition, flow rate and illumination intensity 
and periodicity. Chemical constancy of the stream water was pro- 
vided by continuously metering new water to the streams with 
doses of test effluents. Experimental runs tested Omega-9 water 
(groundwater diluted, in situ retort water) at dilutions between 
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0.013% and 2.12%; Unfiltered Omega-9 water at dilutions between 
0.27% and 1.06%; 150 ton retort water (retort water from an 
above-ground, in situ simulator) at dilutions between 0.084% and 
0.67%; and ammonium carbonate solutions of 0.56 mM to 4.52 mM. 
The aufwuchs’ response to the effluents was monitored macroscopi- 
cally, microscopically, and through measurement of biomass, ATP, 
chlorophyll a, respiration rate and photosynthetic rate. Readily 
measurable effects in the aufwuchs was produced by exposure to 
Omega-9 water and Unfiltered Omega-9 water at 1% and higher 
and 150 ton retort water at 0.34% and higher. High effluent con- 
centrations reduced the percentage of diatoms in the aufwuchs pop- 
ulation, increased heterotrophy and promoted sloughing of the auf- 
wuchs mat. Very dilute effluent exposure stimulated aufwuchs pro- 
ductivity. Larvae of the caddisfly Gumaga nigracula were not mea- 
surably affected by the Omega-9 water and Unfiltered Omega-9 
water concentrations tested, nor by the ammonium carbonate solu- 
tion. Larvae of the caddisfly Dicosmoecus gilvipes were noticeably 
affected by concentrations of ammonium carbonate greater than 
2mM. 


5203 Radioactive Materials Monitoring And Transport 


REFER ALSO TO CITATION(S) 6471 
5204 Thermal Effluents Monitoring And Transport 


6483 Thermal ecology research at the Savannah River 
Plant: a review. Gibbons, J.W.; Sharitz, R.R.; Brisbin, I.L. 
Jr. Nuclear Safety (A Bimonthly Technical Progress Review) 
(U.S.); 21: No. 3, 367-379(May 1980). 

The US Department of Energy's Savannah River Plant 
(SRP) near Aiken, SC, provides a unique situation for studying the 
environmental effects and phenomena associated with high-tem- 
perature effluents from nuclear production reactors. A plethora of 
thermal situations can be found at the site, including reservoirs and 
streams with surface temperatures above 60°C, moderately warmed 
swamps and lakes, aquatic areas that have received hot water con- 
tinually for 25 yr, and major post-thermal-recovery areas of differ- 
ing ages. This article discusses numerous thermal studies conducted 
at the SRP in the past decade by ecologists, especially those associ- 
ated with the University of Georgia's Savannah River Ecology 
Laboratory (SREL). The research on the flora and fauna of the 
region has revealed both expected and unexpected properties of the 
biological characteristics of individuals, populations, and communi- 
ties. The studies have dealt with a number of subjects, including 
metabolism, thermal tolerance, genetics, dispersal, species diversity, 
productivity, growth and development, and the synergistic effects 
of temperature and other forms of environmental stress. 


5205 Site Resource And Use Studies 


REFER ALSO TO CITATION(S) 6149 


6484 (OCS—59) Draft environmental impact statement: 
proposed 1981 Outer Continental Shelf oil and gas lease sale, 
offshore the Mid-Atlantic states. (Bureau of Land Manage- 
ment, New York (USA). New York Outer Continental 
Shelf Office). Nov 1980. 421p. Dept. of the Interior, Wash- 
ington, DC. 

The proposed action is the offering of 252 tracts (1,440,376 
acres; 582,912 hectares) located from 64 to 113 statute miles off- 
shore New York, New Jersey, Delaware, Maryland and Virginia 
for leasng in accordance with the Outer Continental Shelf Lands 
Act, as amended. The tracts lie in average water depths of 295 to 
7792 feet (90 to 2375 meters). If implemented, this sale is tentatively 
scheduled for December 1981. Alternatives considered include a 
delay of the sale, cancelling the sale (no action), and four deletion 
options. The deletion options include: one to protect fisheries re- 
sources; one to protect biological resources located in canyons; and 
two relating to deepwater concerns. All tracts studied pose some 
degree of risk to the environment. Mitigating measures, which may 
reduce the risk, have been identified. 
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6485 Coal Liquefaction Demonstration Plant near Mor- 
gantown, WV. Water assessment report . Federal Register 
(Washington, D.C.) (U.S.); 45: No. 164, 55994-56003(21 Aug 
1980). 

From Water Resources Council, Part VI. Notice of water 
assessment report for public review and comment. 

This report is the result of an assessment of water require- 
ments and water supply availability for proposed coal liquefaction 
demonstration and commercial projects at Fort Martin, near Mor- 
gantown, West Virginia. Water consumption figures in this assess- 
ment of the proposed SCR-II project are 50% greater than those in 
the Draft Environmental Impact Statement because of design modi- 
fications. Under most flow conditions, the Monongahela River has 
enough water to support the combined effect of the SRC-II demon- 
stration project and the increased consumption by other sectors of 
the economy through 1990 without reduction to stream flow below 
that projected for navigational requirements and to meet water 
quality standards. However this is not the case with the SRC-II 
Commercial Project. Further action is needed. Unless substantive 
action is taken during critical flow periods, projected river flow 
under present basin conditions will not be sufficient to meet dis- 
solved oxygen standard and the projected navigation flow require- 
ments. A water management program needs to be developed. 
(DMC) 


6486 (ORNL-tr—4705) Battling overgrowths of dreis- 
sena at hydroelectric power plants. Kirpichenko, M.Ya.; Mik- 
heev, V.P.; Stern, E.P. Translated from Elektricheskie Stant- 
sii (U.S.S.R.); 5: 30-32(1962). 6p. NTIS, PC A02/MF AOl1. 

The bivalve mollusk dreissena (Dreissena polymorpha Pallas) 
is widely dispersed not only throughout the rivers of the southern 
European part of the Soviet Union, but almost throughout all the 
rivers of Europe as well. This is due to its biological characteristics. 
By using its byssus (tuft of filaments) to adhere to the bottom of 
vessels it enters new water systems. Especially good conditions for 
habitation of dreissena are found in reservoirs constructed on 
rivers. Favorable hydrochemical and temperature modes, plentiful 
food and a large amount of underwater objects serving as habita- 
tion sites encourage the mass development of dreissena in reser- 
voirs. Studies on the organism are reported. It is concluded that an 
overgrowth of dreissena in bodies of water in southeastern and 
southern parts of the USSR can result in faulty operation of hydro- 
electric power plants and piping systems. The most effective means 
of fighting overgrowths in industrial water supply systems at hy- 
droelectric power plants at the present time is a periodic flushing 
with hot water at 45 to 55°C. Continued observation of populations 
of dreissena in bodies of water is necessary as is research to deter- 
mine new ways to effectively combat overgrowths. 


53 ENVIRONMENTAL-SOCIAL ASPECTS 
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5301 Social And Economic Studies 


REFER ALSO TO CITATION(S) 5671, 5693 


6487 (CONF-7904143—, pp 202-236) Assessing the re- 
sponse of biotic resources to climatic change from high and 
low releases of CO2. Olson, J.S. (Oak Ridge National Lab., 
TN). Oct 1980. 

From Workshop on environmental and societal conse- 
quences of a possible CO/sub 2/-induced climate change; Annap- 
olis, MD, USA (2 Apr 1979). 

The author sees relating the biosphere to atmospheric CO, 
as among the highest priorities now in carbon cycling research. 
Specific needs to be addressed in phase I by the Department of 
Energy include most terrestrial work: an integrated model of, and 
data on, the organic production and turnover of carbon (living and 
dead) for a full range of turnover times; clearer insight, data, and 
quantitative models relating carbon budgets to temperature, mois- 
ture, nutrients, and other variables; carefully revised tables of eco- 
system areas; carbon, nitrogen, and other nutrient inventories per 
unit area and their turnover rates for the main life zones of the 
earth; carefully coordinated use of remote sensing data to record 
the actual changes in ecosystem extent and process; integration of 
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all of the above with carbon and radicarbon budgets on a global 
basis; and prompt integration of revised carbon models with climate 
models. Both carbon and climate models will be needed as links be- 
tween updated inputs (from fuels and society) and the ecological 
and socioeconomic effects. Only with lead-time research on credi- 
ble impacts can the future assessments of alternative energy policies 
be made and updated on a timely basis. 


6488 (CONF-7904143—, pp 348-364) Socioeconomic 
impacts of climatic changes and the comparative chances of 
alternative political responses: prevention, compensation, and 
adaptation. Meyer-Abich, K.M. (Universitat Essen, Ger- 
many). Oct 1980 

From Workshop on environmental and societal conse- 
quences of a possible CO/sub 2/-induced climate change; Annap- 
olis, MD, USA (2 Apr 1979). 

Prevention of climatic change by changing human economic 
behavior or compensation for climatically detrimental effects by 
technological fixes is not necessarily better than adaptation. In fact, 
there are good reasons to conclude that adaptation is the most 
rational political option, while at the same time requiring least mar- 
ginal action. The problems arising from CO: all appear at present 
to be marginal ones which arise, and should be taken care of, for 
other reasons as well. With respect to CO2-induced changes we 
could not do better than do what should be done already now for 
reasons of development policy. 


5302 Assessment Of Energy Technologies 


6489 (DOE/EV/10154—01) Water quality issues and 
energy assessments. Davis, M.J.; Chiu, S. (Argonne National 
Lab., IL (USA)). Nov 1980. ‘Contract AC02-80EV 10154. 
66p. NTIS, PC A04/MF AOl1. 

This report identifies and evaluates the significant water 
quality issues related to regional and national energy development. 
In addition, it recommends improvements in the Office assessment 
capability. Handbook-style formating, which includes a system of 
cross-references and prioritization, is designed to help the reader 
use the material. 


6490 (ORNL/TM—6783) Strategies for ecological ef- 
fects assessment at DOE energy activity sites. Sanders, F.S.; 
Adams, S.M.; Barnthouse, L.W.; Giddings, J.M.; Huber, 
E.E.; Kumar, K.D.; Lee, D.; Murphy, B.; Suter, G.W.; Van 
Winkle, W. (Oak Ridge National Lab., TN (USA)). Dec 
1980. Contract W-7405-ENG-26. 389p. NTIS, PC A17/MF 
AOl. 


Guidance for the monitoring and assessment of ecological 
impacts resulting from DOE energy production activities has been 
developed to improve the accuracy of analysis under the National 
Environmental Policy Act. Basic concepts in monitoring and assess- 
ment that can be adapted to site-specific circumstances are stressed. 
Four major areas of activity that sould be integrated into a compre- 
hensive interdisciplinary assessment program are: field monitoring; 
laboratory studies; experimental field perturbation studies; and 
mathematical modeling, both statistical and ecological. Each of 
these areas is discussed with respect to terrestrial, marine, and 
freshwater environments. Appendices are included that provide ref- 
erences to sampling methodologies. 


55 BIOMEDICAL SCIENCES, BASIC 
STUDIES 


5502 Biochemistry 


REFER ALSO TO CITATION(S) 5859, 5868, 6323, 6611, 6626 


6491 (COO—4374-3) Chemical conversion of 
benzo(e)pyrene by aqueous serum albumin to pyrene-like 
product: fluorescence method. Srinivasan, B.N.; Fujimori, E. 
(Boston Biomedical Research Inst., MA (USA)). 1980. Con- 
tract AS02-77EV04374. 9p. (CONF-8010108—5). NTIS, PC 
A02/MF AOI. 
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From 5. international symposium on polynuclear aromatic 
hydrocarbons; Columbus, OH, USA (28 Oct 1980). 

The interaction of benzo(e)pyrene, an atmospheric pollutant 
formed during the burning of organic materials, and bovine serum 
albumin (BSA) was studied to determine a pyrene-type metabolite 
is formed. (ACR) 


6492 (COO—4374-4) Polycyclic aromatic hydrocarbon: 
protein interactions. Progress report, March 1, 1980-February 
28, 1981. Fujimori, E. (Boston Biomedical Research Inst., 
MA (USA)). Nov 1980. Contract AS02-77EV04374. 9p. 
NTIS, PC A02/MF AO1. 

Interacting with bovine serum albumin (BSA), both the very 
weak carcinogenic hydrocarbon benzo(e)pyrene (Bep) and the 
powerful carcinogen benzo(a)pyrene (BaP) form pyrene-type com- 
pounds, indicating chemical modification at the bay region of the 
molecules. In constrast to the BaP-BSA reaction apparently similar 
to the metabolic activation to the bay region oxidation product, the 
BeP-BSA reaction differs from the known metabolic change of BeP 
which occurs at the K-region. While the BaP-BSA reaction also 
produces a BaP radical as well as other uv-fluorescent species, no 
BeP radical is formed in interaction with BSA and two sharp uv 
fluorescences at about 330 and 350 nm probably come from the 
higher excited states of BeP. Furthermore, from fluorescence and 
excitation spectral studies particularly at low temperature, it is sug- 
gested that the uv fluorescences at 320 to 380 nm of the BaP-BSA 
complex originate from a few distinct species. A new uv fluores- 
cence at 330 nm (preferentially excited at 295 nm), as well as a new 
excitation peak at 325 nm for the longer wavelength uv fluores- 
cences at 357 and 378 nm, has been found. The extract from the 
aqueous BaP-BSA solution also emits phosphorescence at 400-440 
nm (excited at 310 nm) in EPA solution. 


6493 Primary cell walls of flowering plants. Darvill, A.; 
McNeil, M.; Aibersheim, P.; Delmer, D.P. pp 91-162 of 
Biochemistry of plants, Volume 1. New York, NY; Aca- 
demic Press, Inc. (1980). 

This chapter with 250 references is concerned with the 
structure and biosynthesis of the primary cell walls of monocotyle- 
donous and dicotyledonous plants, the two subclasses of flowering 
plants (angiosperms). These two subclasses of plants differ in sever- 
al aspects and, in particular, in the number of cotyledons present in 
their seeds. Of particular interest to this chapter is the degree to 
which the primary cell walls of monocots and dicots are similar. 


6494 Dynamical deductions from nuclear magnetic reso- 
nance relaxation measurements at the water-protein interface. 
Bryant, R.G.; Shirley, W.M. (Univ. of Minnesota, Minne- 
apolis). Biophysical Journal (U.S.); 32: No. 1, 3-16(Oct 1980). 

Nuclear magnetic resonance (NMR) measurements provide 
both structural and dynamical information about the molecules in 
which nuclear resonances are observed. This manuscript addresses 
NMR relaxation of water protons in protein powder systems. Inclu- 
sion of magnetic communication between the water proton spins 
and protein proton spins leads to a clearer view of water molecule 
dynamics at the protein surface than has been previously available. 
We conclude that water molecule motion at the protein surface is 
somewhat slower than in the solute free solvent, but it is orders of 
magnitude faster than motions in a rigid ice lattice even in samples 
hydrated to levels well below what is generally thought to be the 
full hydration complement of the protein. The NMR relaxation 
data on lysozyme powders support a model that leaves adsorbed 
water very fluid at the protein surface with reorientational correla- 
tion times for the water shorter than nanoseconds. 


6495 Solvent effects and polar interactions in the struc- 
tural stability and dynamics of globular proteins, Finney, 
J.L.; Gellatly, B.J.; Golton, I.C.; Goodfellow, J. (Univ. of 
London, England). Biophysical Journal (U.S.); 32: No. 1, 17- 
33(Oct 1980). 

Using detailed hydrogen bonding, surface exposure, internal 
environment, and solvent interaction calculations on several pro- 
teins, in conjnction with data from quantum mechanical hydrogen- 
bonding studies, various contributions to the free energy of folding 
are estimated and their likely relative significance discussed. A pic- 
ture emerges of globular proteins as extremely well-fitting jigsaw- 
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puzzles, in which no single driving force dominates the marginal 
stability of the native conformation. Rather, the folded structure is 
seen as the result of a complex global maximization of several 
strongly-interacting driving forces. In particular, the necessity to 
maintain very efficient internal hydrogen-bonding, and the role of 
the solvent as a hydrogen-bond sink, are stressed as strong con- 
straints on the (incomplete) maximization of hydrophobic effects. 
The possible significance of internal dipole-induced dipole interac- 
tions is discussed tentatively. Although quantitative estimates of the 
various contributions remain uncertain, consideration of effective 
force constants suggests that polar, including solvent, interactions 
may largely determine the overall curvatures of the native 
conformation’s potential well, and be important in controlling the 
flexibility of local regions which are important for the exact posi- 
tioning of groups during enzyme catalysis, as well as the molecule’s 
overall dynamics. In contrast, hydrophobic interactions change less 
for small geometrical perturbations, and seem more relevant to di- 
recting the folding protein along a path to a region in configura- 
tional space where the polar interactions can switch on for the final 
docking. 


6496 Solvent accessibility, protein surfaces, and protein 
folding. Lesk, A.M. (Fairleigh Dickinston Univ., Teaneck, 
NJ); Chothia, C. Biophysical Journal (U.S.); 32: No. 1, 35- 
47(Oct 1980). 

Studies of the native structures of proteins, together with 
measurements of the thermodynamic properties of the transition be- 
tween unfolded and native states, have defined the major compon 
tructuresents of the forces that stabilize native protein structures. 
However, the nature of the intermediates in the folding process re- 
mains largely hypothetical. We wished to examine what happens if, 
during the folding of a monomeric protein, regions of secondary 
structure come together to form an intermediate of reduced insta- 
bility. We applied calculations of accessible surface area and para- 
meterized nonbonded energy calculations to identify the kinds of 
stabilizing interactions that might be available to such an intermedi- 
ate. First, we analyzed the total buried surface area of two types of 
proteins into contributions from formation of secondary structure 
alone, interaction of pairs of secondary-structural elements, the for- 
mation of the complete secondary structure without the turns, and 
the complete native structure. We then analyzed in more detail the 
approach of two a-helices to form a complex, as an illustrative ex- 
ample of the nature of the interaction between compact structural 
units which remain fairly rigid during their interaction. The compu- 
tational experiments we have performed were an attempt to de- 
scribe how certain components of the interaction energy vary with 
the relative position and orientation of the interacting units. Al- 
though we used the best numerical estimates of the energy compo- 
nents that were available to us, the qualitative features of our re- 
sults do not depend on the precision of the parameters. 


6497 Electrostatic forces in muscle and cylindrical gel 
systems. Millman, B.M.; Nickel, B.G. (Univ. of Guelph, On- 
tario). Biophysical Journal (U.S.); 32: No. 1, 49-63(Oct 1980). 

Repulsive pressure has been measured as a function of lattice 
spacing in gels of tobacco mosaic virus (TMV) and in the filament 
lattice of vertebrate striated muscle. External pressures up to ten 
atm have been applied to these lattices by an osmotic stress 
method. Numerical solutions to the Poisson-Boltzmann equation in 
hexagonal lattices have been obtained and compared to the TMV 
and muscle data. The theoretical curves using values for x calculat- 
ed from the ionic strength give a good fit to experimental data from 
TMV gels, and an approximate fit to that from the muscle lattice, 
provided that a charge radius for the muscle thick filaments of ~ 
16 nm is assumed. Variations in ionic strength, sarcomere length 
and state of the muscle give results which agree qualitatively with 
the theory, though a good fit between experiment and theory in the 
muscle case will clearly require consideration of other types of 
forces. We conclude that Poisson-Boltzmann theory can provide a 
good first approximation to the long-range electrostatic forces oper- 
ating in such biological gel systems. 


6498 Electrostatic stabilization in sperm whale and 
harbor seal myoglobins. Gurd, F.R.N. (Indiana Univ., Bloo- 
mington); Friend, S.H.; Rothgeb, T.M.; Gurd, R.S.; Scou- 
loudi, H. Biophysical Journal (U.S.); 32: No. 1, 65-75(Oct 
1980). 
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The compact, largely helical structure of sperm whale and 
harbor seal myoglobins undergoes an abrupt one-step transition be- 
tween pH 4.5 and 3.5 as monitored by changes in either the heme 
Soret band absorbance or circular dichroism probes of secondary 
structure, for which a modified Tanford-Kirkwood theory provides 
identification of certain dominant electrostatic interactions responsi- 
ble for the loss of stability. A similar treatment permits identifica- 
tion of the electrostatic interactions primarily responsible for a 
process in which the anchoring of the A helix to other parts of the 
molecule is weakened. This process is detected with both myoglo- 
bins, in a pH range ~ 1 unit higher than the onset of the overall 
unfolding process, through changes in the circular dichroic spectra 
near 295 nm which correspond to the L/sub a/O-O band of the 
only two tryptophan residues in these proteins, residues 7 and 14. 
In each case protonation of certain sites in neighboring parts of the 
molecule can be identified as producing destabilizing interactions 
with components of the A helix, particularly with lysine 16. 


6499 Excluded volume as a determinant of protein struc- 
ture and stability. Minton, A.P. (National Inst. of Health, 
Bethesda, MD). Biophysical Journal (U.S.); 32: No. 1, 77- 
78(Oct 1980). 

Classical analyses of the structure and stability of proteins in 
dilute solution have emphasized the role of electrostatic and hydro- 
phobic interactions as structural and energetic determinants. The 
purpose of the present work is to demonstrate that in highly 
volume-occupied media, excluded volume effects play an energetic 
role in the determination of the tertiary and quaternary structures 
of proteins, and in the determination of their stability with respect 
to denaturation, which may be comparable to or greater than those 
of electrostatic and hydrophobic interactions. 


6500 Thermodynamics of macromolecuar association re- 
actions: analysis of forces contributing to stabilization. Ross, 
P.D.; Subramanian, S. (National Inst. of Health, Bethesda, 
MD). Biophysical Journal (U.S.); 32: No. 1, 79-81(Oct 1980). 

We have been interested in the correlation between thermo- 
dynamics and structure regarding the molecular details of interac- 
tions involving biological macromolecules. In particular we are 
concerned with the sources of the enthalpic and entropic contribu- 
tions to the free energy of protein-ligand and macromolecular asso- 
ciations. The results of our analysis necessitate a reexamination of 
th. emphasis that has been placed upon hydrophobic interactions in 
attempts to explain these processes. 


6501 Surface free energy model for protein structure in 
solution. Blank, M. (Columbia Univ., NY). Biophysical Jour- 
nal (U.S.); 32: No. 1, 82-83(Oct 1980). 

How much information is required to evaluate the equilibri- 
ur constants of structural changes in biopolymers. Hemoglobin 
structures are known in great detail, but their complexity limits our 
ability to extract information about the energetics of interaction in 
solution and the equilibria involving structural changes. We have 
found that it is possible to account for a number of aspects of he- 
moglobin equilibria by minimizing detail and using only two molec- 
ular parameters, the surface area and the surface charge. The sur- 
face area, the interfacial contact area between the molecule and the 
solution, can be estimated from x-ray structures while the surface 
charge can be calculated from titration data. In this brief presenta- 
tion we shall outline our general approach and some results of our 
calculations. It appears that the two molecular parameters, when 
combined to evaluate a surface free energy, provide enough detail 
for physically meaningful energy calculations. 


6502 Charge transfer stabilization of hemoglobin struc- 
tures. Rousseau, D.L. (Bell Labs., Murray Hill, NJ); Shel- 
nutt, J.A.; Friedman, J.M.; Henry, E.R.; Simon, S.R. Bio- 
physical Journal (U.S.); 32: No. 1, 83. 85(Oct 1980). 

The porphyrin macrocycle in heme proteins is embedded in 
a hydrophobic pocket. Although it is clear that many functional 
properties of heme proteins are governed by the interaction be- 
tween the heme and its local environment, the detailed nature of 
these forces has not been explored. We have recently developed a 
highly sensitive Raman difference spectroscopy (RDS) to assess the 
importance of such forces by studying perturbations on the heme 
due to changes in this protein environment. Application of this 
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technique to ferrous deoxyhemoglobins with high affinity quaterna- 
ry structures stabilized by chemical modification of the proteins 
yields Raman frequency differences which correlate with stabiliza- 
tion of the high affinity conformation. Similarly, changes are ob- 
served in certain Raman modes when the allosteric effector, IHP, is 
added to methemoglobins. These data provide evidence for an elec- 
tronic stabilization between the heme and the protein. 


6503 Volume changes of protein association. 
Kahn, P.C.; Schwanwede, J.M.; Ippolito, A.M.; Mihalyfi, B. 
(Rutgers Univ., New Brunswick, NJ). Biophysical Journal 
(U.S.); 32: No. 1, 86-87(Oct 1980). 

To obtain a better understanding of solvent-protein interac- 
tions, we are measuring directly the volume changes of association 
or dissociation of globular subunits. We use proteins whose three- 
dimensional structures are known. The absence of significant con- 
formational change upon association or dissociation can be proven 
as well. The volumetric properties can then be correlated with the 
detailed nature of the molecular surface that is withdrawn from 
contact with water. The problems that make the denaturation data 
difficult to interpret thus do not occur, for the solutions are dilute 
with respect to the relevant reacting species, which are subunits 
and not side chains, and the nature of the relevant molecular sur- 
face is known. We report here work on the acid-induced dissocia- 
tion of human methemoglobin (met-Hb) from its normal tetrameric 
structure to aB dimers, as well as measurements on the association 
of bovine trypsin with bovine pancreatic trypsin inhibitor (PTI). 


6504 Modeling water-protein interactions in a protein 
Hermans, J.; Vacatello, M. (Univ. of North Caroli- 
na, Chapel Hill). Biophysical Journal (U.S.); 32: No. 1, 87- 
88(Oct 1980). 
We have used the refined crystal structure of a small protein 
(1) (trypsin inhibitor as a system on which to test methods of analy- 
sis of solvent structure near protein surfaces in terms of 6 to 12 and 
electrostatic potentials. The energy of interaction between a unique 
conformation of the protein and a single water molecule was found 
to be a valuable description of solvent space, when presented as a 
contour map in three dimensions. The zero-energy contour surface 
separates protein and solvent space and may be considered to 
define an effective protein surface. Solvent space within the zero- 
energy contour consists of a single network of channels and spaces 
of various sizes and shapes plus one isolated low-energy volume 
that contains one water molecule. All but one of the 47 
crystallographically-located water molecules are within the zero- 
energy contour, and many are in volumes of quite low energy. 


6505 Water-protein interactions. Rupley, J.A.; Yang, 
P.H.; Tollin, G. (Univ. of Arizona, Tucson). Biophysical 
Journal (U.S.); 32: No. 1, 88-90(Oct 1980). 

The interaction of macromolecules with solvent water is an 
important determinant of their properties, but this relationship has 
not yet been described satisfactorily. The following experiments 
focus on the process of protein hydration - the addition of water to 
dry protein to obtain the solution state. A detailed description of 
the sequence of hydration events is expected to produce a fuller un- 
derstanding of the protein in dilute solution. This approach is analo- 
gous to the use of studies of protein unfolding for understanding 
the folded state. Heat capacity measurements (1) are of particular 
interest. These can be carried out over the full range of system 
composition, from dry protein to the dilute solution, and they serve 
to correlate information obtained by other techniques that can be 
applied only to solution or solid state but not both. The dependence 
of the heat capacity on water activity defines stages in the hydra- 
tion process and suggests the following simple picture of it: water 
at the lowest activity, 0-0.07 h (g of water/g of protein), bound 
principally to ionizable groups; in the mid-range of water activity, 
0.07 to 0.25 h, surface clusters form, probably centered on polar 
surface elements; these clusters are mobile, with heat capacity 
greater than bulk water, and grow with increased water activity 
until after the polar sites are saturated at 0.25 h. There is a conden- 
sation of water over the most weakly interacting portions of the 
surface, resulting in completion of a water monolayer containing ~ 
300 molecules. From this hydration level, 0.38 h, to the dilute solu- 
tion there are no changes in thermal properties of the protein. 
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6506 Solvent and temperature effects on crambin, a hy- 
drophobic protein. Llinas, M. (Carnegie-Mellon Univ., Pitts- 
burgh, PA); Lecomte, J.T.J.; De Marco, A. Biophysical 
Journal (U.S.); 32: No. 1, 90-91(Oct 1980). 

Crambin, a 5000-mol. wt. water-insoluble protein found in 
crambe abyssinica seeds is presently being studied by x-ray diffrac- 
tion to 0.9 A resolution and 'H-nuclear magnetic resonance (NMR) 
spectroscopy. Preliminary ‘H-NMR data at 250 and 600 MHz have 
suggested that this hydrophobic protein retains a similar globular 
conformation in both glacial acetic acid (AA), a Bronsted acid, and 
dimethylformamide (DMF), a Lewis base. These observations sug- 
gest that the globular conformation observed in these organic sol- 
vents is most likely the native structure present in the crystalline 
state. As suggested by the high intrinsic resolution of the crystallo- 
graphic x-ray diffraction pattern, and demonstrated by the NMR 
data, crambin is a very rigid protein. Work is in progress to assign 
the 'H-resonances and to correlate H and '*C NMR dynamic data 
with the crystallographic model. It is hoped that unravelling con- 
formational features of this hydrophobic protein will provide clues 
to help us understand other membrane-bound functional proteins. 


6507 Heat capacity changes for the binding of 3’-cyti- 
dine monophosphate to Ribonuclease A. Eftink, M. (Univ. of 
Mississippi, University); Biltonen, R. Biophysical Journal 
(U.S.); 32: No. 1, 91-92(Oct 1980). 

In any studies in recent years it has been demonstrated that 
the binding of a specific ligand to a protein results in a decrease in 
the heat capacity of the system. A number of factors may contrib- 
ute to the observed negative heat capacity changes (ACp), but the 
most interesting, in terms of our understanding of the functional 
properties of proteins, is the possibility that the ACp values may be 
due to some sort of conformational change in the protein induced 
by the binding of the ligand. However, before one can make this 
interpretation, the other potential contributions to the ACp values 
must be evaluated, if possible. Here we report our determination of 
the ACp for the binding of 3’-cytidine monophosphate (3’-CMP) to 
ribonuclease A (RNAse A) at pH 5.0. The pH dependence of the 
thermodynamics of the binding of 3’-CMP to RNAse A has been 
thoroughly studied. These studies along with other available infor- 
mation allow us to estimate various contributions to the ACp for 
ligand binding. 


6508 Electrostatic interactions and secondary structures 
in proteins. Jernigan, R.L.; Miyazawa, S.; Szu, S.C. (Nation- 
al Institutes of Health, Bethesda, MD). Biophysical Journal 
(U.S.); 32: No. 1, 93-95(Oct 1980). 

In an attempt to understand the occurrences of secondary 
forms in proteins, we have calculated approximate free energies for 
a large set of regular secondary regions and have compared several 
methods for choosing a single molecular conformation. Approxi- 
mate conformational free energies have been obtained by directly 
calculating electrostatic energies and approximating the nonelec- 
trostatic energies in a simple manner, with parameters being related 
to the actual fractions of conformations occurring within the pro- 
tein. Indirect evidence for the importance of electrostatic energies 
in determining secondary structures was offered by the success of 
the prediction method of Ptitsyn and Finkelstein and more directly 
by the observation of the occurrences of favorable side-chain 
charged pairs in a-helices. 


6509 Measurements of the electric charge and ion-bind- 
ing of the protein filaments in intact muscle and cornea, with 
implications for filament assembly. Elliott, g.F. (Open Univ. 
Oxford Research Unit, England). Biophysical Journal (U.S.); 
No. 1, 95-97(Oct 1980). 

Microelectrode techniques can be used to record a Donnan 
potential from muscle and corneal tissue, where the bounding mem- 
branes have been removed or inactivated. From this potential, due 
to the different concentrations of freely-diffusible ions inside and 
outside the tissue, the net internal fixed-charge concentration of the 
nondiffusible proteins can be calculated. We have combined such 
observations with x-ray diffraction measurements of the distances 
between the protein filaments, and can deduce the charge per unit 
length of the filaments in situ. A comparison of our ion-binding 
measurements in both tissues with reports in the literature of ion- 
bind to myosin and collagen molecules in solution shows that there 
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is no case where the ions which we find to bind in situ have not 
been reported to bind in solution. At the same time a quantitative 
consideration suggests that the amount of binding is much enhanced 
when the molecules are assembled into filaments, and that the pH 
conditions for binding are different. Our working hypothesis is that 
much of the ion-binding in these fibrous the molecules as they as- 
semble together. 


6510 Detection of intramolecular interactions of = 
and N-terminal amino groups of reductively 

teins by ‘°C nuclear magnetic resonance. Jentoft, J.E.; Dear. 
born, D.G.; Gerken, T.A.; Jentoft, N. (Case Western Re- 
serve Univ., Cleveland, OH). Biophysical Journal (U.S.); 32: 
No. 1, 97-99(Oct 1980). 

Detailed information on the intramolecular interactions of 
protein amino groups has been largely unobtainable except to a lim- 
ited extent from crystallographic studies. Reductive methylation 
with NaCNBHs and (?*C)-formaldehyde introduces a specific probe 
for °C nuclear magnetic resonance (NMR) investigation of protein 
amino groups. We have shown that the chemical shifts of '*C-en- 
riched dimethylamino groups are sensitive to the environment and 
degree of protonation of the amino group, and we have demon- 
strated that the pK of the dimethylamino groups are very similar to 
those of unmodified amino groups. 


6511 Movement and self-control in protein assemblies: 
quasi-equivalence revisited. Caspar, D.L.D. (Brandeis Univ., 
Waltham, MA). Biophysical Journal (U.S.); 32: No. 1, 103- 
138(Oct 1980). 

Purposeful switching among different conformational states 
exerts self-control in the construction and action of protein assem- 
blies. Quasi-equivalence, conceived to explain icosahedral virus 
structure, arises by differentiation of identical protein subunits into 
different conformations that conserve essential bonding specificity. 
Mechanical models designed to represent the energy distribution in 
the structure, rather than just the arrangement of matter, are used 
to explore flexibility and self-controlled movements in virus parti- 
cles. Information about the assembly of bacterial flagella, actin, to- 
bacco mosaic virus and the T4 from an inactive, unsociable form to 
an active, associable form. Energy to drive this change is provided 
by the intersubunit bonding in the growing structure; this self-con- 
trol of assembly by conformational switching is called autostery, by 
homology with allostery. A mechanical model of the contractile T4 
tail sheath has been constructed to demonstrate how self-controlled 
activation of latent bonding potential can drive a purposeful move- 
ment. The gradient of quasi-equivalent conformations modelled in 
the contracting tail sheath has suggested a workable mechanism for 
self-determination of tail tube length. Concerted action by assem- 
bles of identical proteins may often depend on individually differen- 
tiated movements. 


6512 Protein interfaces and intersubunit bonding. The 
case of tomato bushy stunt virus. Harrison, S. (Harvard 
Univ., Cambridge, MA). Biophysical Journal (U.S.); 32: No. 
1, 139-153(Oct 1980). 

An atomic model of the subunit of tomato bushy stunt virus 
(TBSV) has been constructed to fit an electron density map at 2.9 
A resolution. Subunit interfaces show networks of polar residues 
forming H-bonds and salt bridges. The way in which alternative 
specific bonding geometries are built into a contact are described. 


6513 Structure of a DNA unwinding protein and its 
complexes with oligodeoxynucleotides by X-ray diffraction. 
McPherson, A. (Univ. of California, Riverside); Jurnak, F.; 
Wang, A.; Kolpak, F.; Rich, A.; Molineux, I.; Fitzgerald, P. 
Biophysical i (U. S.); 32: No. 1, 155- 173(Oct 1980). 

The structure of the gene 5 DNA unwinding protein from 
bacteriophage fd has been solved to 1.3 A resolution by x-ray dif- 
fraction techniques. The molecule contains an extensive cleft region 
that we have identified as the DNA binding site on the basis of the 
residues that comprise its surface. The interior of the groove has a 
rather large number of basic amino acid residues that serve to draw 
the polynucleotide backbone into the cleft. Arrayed along the ex- 
ternal edges of the groove are a number of aromatic amino acid 
side groups that are in position to stack upon the bases of the DNA 
and fix it in place. The cleft then acts as an elongated pair of jaws 
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that draws the DNA between them by charge interactions involv- 
ing the phosphates with the interior lysines an arginines. The jaws 
then close on the DNA strand through small conformation changes 
and the rotation of aromatic side-chains into position to stack upon 
the purines and pyrimidines. Complexes of the gene 5 protein with 
a variety of oligodeoxynucleotides have been formed and crystal- 
lized for x-ray diffraction analysis. The crystallographic parameters 
of four different unit cells indicate that the fundamental unit of the 
complex is composed of six gene 5 protein dimers. We believe this 
aggregate has 622 point group symmetry and is a ring formed by 
end to end closure of a linear array of six dimers. From our results 
we have proposed a double helical model for the gene 5 protein- 
DNA complex in which the protein forms a spindle or core around 
which the DNA is spooled. 5.0-A x-ray diffraction data from one 
of the crystalline complexes is currently being analyzed by molecu- 
lar replacement techniques to obtain what we believe will be the 
first direct visualization of a protein-deoxyribonucleic acid complex 
approaching atomic resolution. 


6514 Subunit interactions and the allosteric response in 
phosphorylase. Sprang, S.; Fletterick, R.J. (Univ. of Califor- 
nia, San Francisco). Biophysical Journal (U.S.); 32: No. 1, 
175-192(Oct 1980). 

The contribution of intersubunit interactions to allosterically 
induced conformational changes in phosphorylase are considered. 
Phorphorylase a, Pa is significantly in the active (R) conformation, 
while phosphorylase b, Pb is predominantly in the inactive (T) con- 
formation. The structure of glucose-inhibited (T) Pa has been deter- 
mined at 2.5-A resolution and atomic coordinates have been meas- 
ured. These data have been used to calculate the solvent accessible 
surface area at the subunit interface and map noncovalent interac- 
tions between protomers. The subunit contact involves only 6% of 
the Pa monomer surface, but withdraws an area of 4600 A? from 
solvent. The contact region is confined tof the N-terminal (regula- 
tory) domain of the subunit. The contact surface surrounds a cen- 
tral cavity at the core o the interface of sufficient volume to ac- 
commodate 150 to 180 solvent molecules. There are four intersu- 
bunit salt bridges. Analysis of the difference electron density be- 
tween the isomorphous Pa and Pb crystal structures reveals that the 
N-terminal 17 residues of Pb are disordered. Pb thus lacks two in- 
termolecular and one intrasubunit salt linkage present in Pa. The 
absence of these interactions in Pb is manifested in the difference in 
the free energy of T — R activation, which is 4 kcal more than 
that for Pa. Difference Fourier analysis of the T — R transition in 
substrate-activated crystals of Pa suggests that the 70 N-terminal 
residues undergo a concerted shift towards the molecular core; salt 
bridges are probably conserved in the transition. It is proposed that 
the N-terminus, when activated by phosphorylation (via a specific 
kinase) behaves as an intramolecular effector of the R state in phos- 
phorylase and serves as the vehicle of homotropic cooperativity be- 
tween subunits of the dimer. 


6515 Strategies for the use of lanthanide NMR shift 
probes in the determination of protein structure in solution. 
Lee, L.; Sykes, B.D. (Univ. of Alberta, Edmonton). Biophys- 
ical Journal (U.S.); 32: No. 1, 193-210(Oct 1980). 

The homologous sequences observed for many calcium bind- 
ing proteins such as parvalbumin, troponin c, the myosin light 
chains, and calmodulin has leand to the hypothesis that these pro- 
teins have homologous structures at the level of their calcium bind- 
ing sites. This paper discusses the development of a nuclear mag- 
netic resonance (NMR) technique which will enable us to test this 
structural hypothesis in solution. The technique involves the substi- 
tution of a paramagnetic lanthanide ion for the calcium ion which 
results in lanthanide induced shifts and broadening in the 'H NMR 
spectrum of the protein. These shifts are sensitive monitors of the 
precise geometrical orientation of each proton nucleus relative to 
the metal. The interaction of the lanthanide ytterbium with parval- 
bumin results in high resolution NMR spectra exhibiting a series of 
resonances with shifts spread over the range 32 to -19 ppM. The 
orientation and principal elements of the ytterbium magnetic sus- 
ceptibility tensor have been determined using three assigned NMR 
resonances, the His-26 C2 and C4 protons and the amino terminal 
acetyl protons, and seven methyl groups; all with known geometry 
relative to the EF calcium binding site. The elucidation of these pa- 
rameters has allowed us to compare the observed spectrum of the 
nuclei surrounding the EF calcium binding site of parvalbumin 
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with that calculated from the x-ray struture. A significant number 
of the calculated shifts are larger than any of the observed shifts. 
We feel that a refinement of the x-ray based proton coordinates will 
be possible utilizing the geometric information contained in the 
lanthanide shifted NMR spectrum. 


6516 Illustrated museum of protein structures. Richard- 
son, J.S.; Tainer, J.A.; Richardson, D.C. (Duke Univ., 
Durham, NC). Biophysical Journal (U.S.); 32: No. 1, 211- 
212(Oct 1980). 

This poster presents schematic drawings of most of the dis- 
tinctly different domains that occur in the known protein struc- 
tures, all using the same scale, the same conventions for represent- 
ing secondary structure, and the same viewing direction within 
each group of similar structures. 


6517 Quantitative analysis of structural domains in pro- 
tein. Liebman, M.N. (Inst. for Cancer Research, Philadel- 
phia, PA). Biophysical Journal (U.S.); 32: No. 1, 213-215(Oct 
1980). 

X-ray crystallographic studies have provided the three-di- 
mensional structures of more than 100 proteins, including both 
structurally and functionally related families of macromolecules. To 
attempt to understand the relationship between structure, function, 
evolution, and macromolecular recognition and specificity, it has 
been of interest to compare the structures of related proteins or po- 
lypeptide folding domains. The statistical, root-mean-square devi- 
ation has provided a semiquantitative measure of structural agree- 
ment after the superposition of the segments to be compared. A 
new method is reported which permits the quantitative separation 
and comparison of the contributions of secondary, tertiary, and 
quaternary structure without the requirement of direct superposi- 
tion technique. 


6518 Loop penetration in proteins. Klapper, M.H.; 
Klapper, I.Z. (Ohio State Univ., Columbus). Biophysical 
Journal (U.S.); 32: No. 1, 216-217(Oct 1980). 

Protein chain entanglement has generally been discussed in 
terms of knots. We propose to replace this conceptual model with 
that of loop penetration: one segment of the protein encircled by 
another. Of these two structural concepts the latter is the more 
general, since all knots contain at least one penetrated loop, while 
all structures with penetrated loops are not necessarily knots. 
Under certain conditions loop penetration can be detected in a pro- 
tein, the three-dimensional structure of which is unknown. To 
begin, a protein is represented by a linear graph. The cysteine a- 
carbons are the vertices of the graph, and an edge is drawn be- 
tween two vertices only if there is, between the two corresponding 
cysteine residues, a covalent pathway through either the protein 
backbone or a disulfide bond. This particular graph representation 
is an adjacency relation for cysteine residues in proteins. It is trivial 
when no disulfide bonds are present; thus, only proteins with disul- 
fide bonds are worth considering. The determination of loop pene- 
tration is based upon the conjecture that, if a protein's graph repre- 
sentation is nonplanar, then its three-dimensional structure contains 
a penetrated loop. A graph is planar when it can be drawn on a 
plane in such a way that no one edge crosses any other edge; other- 
wise, the graph is nonplanar. 


6519 Structure of haptoglobin heavy chain and other 
serine protease homologs by comparative model building. 
Grer, J. (Columbia Univ., New York, NY). Biophysical Jour- 
nal (U.S.); 32: No. 1, 218-219(Oct 1980). 

Proteins often occur in families whose structure is closely 
similar, even though the proteins may come from widely different 
sources and have quite distinct functions. It would be useful to be 
able to construct the three-dimensional structure of these proteins 
from the known structure of one or more of them without having 
to solve the structure of each protein ab initio. We have been using 
comparative model building to derive the structure of an unusual 
protein of the trypsin-like serine protease family. We have recently 
extended this comparison to include other serine protease homologs 
for which a primary structure is available. To generate structures 
for the different members of the serine protease family, it is neces- 
sary to extract the common structural features of the molecule. 
Fortunately, three independently determined protein structures are 
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available: schymotrypsin, trypsin, and elastase. These three struc- 
tures were compared in detail and the structurally conserved re- 
gions in all three, mainly the B-sheet and the a-helix, were identi- 
fied. The variable portions occur in the loops on the surface of the 
molecule. By using these structures, the primary sequences of these 
three proteins were aligned. From this alignment, it is clear that se- 
quence homology between the proteins occurs mainly in the struc- 
turally conserved regions of the molecule, while the variable por- 
tions show very little sequence homology. 


Heme-protein structural interactions in hemoglobin 
studied by Fourier transform infrared spectroscopy. Alben, 
J.0O.; Moh, P.P.; Bare, G.H. (Ohio State Univ., Columbus). 
Biophysical Journal (U.S.); 32: No. i, 220-221(Oct 1980). 

Fourier transform infrared spectroscopy provides the sensi- 
tivity, selectivity, and variety of absorptions required for a probe of 
molecular structure in biological systems. We have developed these 
spectroscopic methods and applied them to the study of interac- 
tions between heme and protein that permit biological control of 
oxygen transport in hemoglobin. Several absorptions have been 
identified with specific group vibrations which act as structural 
probes of known locations within the molecule. The best studied of 
these are ligands coordinated to the heme iron, and the cysteine 
sulfhydryl groups which may be studied individually because of 
their different local surroundings. 


6521 Does the genetic type of collagen determine fibril 
structure. Eikenberry, E.; Brodsky, B.; Cassidy, K. (Rutgers 
Medical School, Piscataway, NJ). Biophysical Journal (U.S.); 
32: No. 1, 221-22(Oct 1980). 

A number of genetic types of collagen, all triple-helical but 
with significant variations in their amino acid sequences, have been 
found and the distribution of these genetic types is tissue specific. 
For example, tendon is composed only of type I collagen, while 
cartilage contains largely type II collagen. Skin contains a large 
amount of type I, but has a significant fraction, ~ 15%, of type III. 
Each of these types can form fibrils, but it is not known whether 
they form distinctive fibril structures that are important in deter- 
mining tissue organization. We are using x-ray diffraction to ana- 
lyze a variety of tissues with different collagen genetic types to 
compare the fibril structures and thus investigate whether genetic 
type is an important determinant of this structure. 


6522 Locus of the catalytic sites of UDP-glucose dehy- 
drogenase in the native enzyme hexamer as delineated by flu- 
orescence energy transfer. Franzen, J.S. (Univ. of Pittsburgh, 
PA); Marchetti, P.; Feingold, D.S. Biophysical Journal 
(U.S.); 32: No. 1, 223-228(Oct 1980). 

UDP-glucose dehydrogenase is comprised of six identical su- 
bunits arranged in a hexagonal manner. The half-sites reactivity be- 
havior of the enzyme suggests that the array has 32 symmetry, i.e., 
it is a trimer of dimers. Since the catalytic site thiol groups are bi- 
phasically alkylated, one can prepare enzyme which has three cata- 
lytic sites covalently blocked with a fluorescent donor and three 
with an acceptor. Peptide mapping of tryptic digests of enzyme so 
modified shows that < 5% of the fluorophores are on noncatalytic 
site peptides. The AEDANS group has been used as a donor with 
either fluorescein, eosin, or nitrobenzoxadiazole as the acceptor. 
The extent of incorporation was determined from the radioactivity 
and/or optical absorbance of the modified protein. Energy transfer 
efficiencies were evaluated routinely from the size of donor fluores- 
cence quenching, after it was certain that sensitized fluorescence 
data gave comparable results. 


6523 Chromium (III)-nucleotide complexes as paramag- 
netic probes for catalytic sites of phosphoryl transfer en- 
zymes. Gupta, R.K. (Inst. for Cancer Research, Philadel- 
phia, PA). Biophysical Journal (U.S.); 32: No. 1, 225-228(Oct 
1980). 

Cr* -nucleotides, as exchange-inert, paramagnetic analogs of 
Mg” -nucleotides, are useful paramagnetic probes for nuclear relax- 
ation studies to determine intersubstrate distances between phos- 
phoryl donor and acceptor substrates on phosphoryl transfer en- 
zymes and, for enzymes with an additional metal ion site to esti- 
mate the intermetal distance between the enzyme- and nucleotide- 
bound metal ions. A basic assumption of this approach, that Cr* - 
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nucleotides bind at the Mg” -nucleotide sites in a structurally simi- 
lar manner, can be tested by observing kinetic inhibition patterns in 
the presence of Cr* -nucleotides and, where possible, by their abili- 
ty to activate partial reactions and to participate as substrates in 
phosphoryl transfer reactions. 


6524 Diffusion-enhanced lanthanide energy transfer 
studies of protein ic groups. Meares, C.F.; Yeh, S.M.; 
Rice, L.S. (Univ. of California, Davis). Biophysical Journal 
(U.S.); 32: No. 1, 228-230(Oct 1980). 

A long-lived luminescent solute in aqueous solution (e.g., 
5D, terbium, tau =10~*s) can donate its excitation energy to a 
chromophore such as a protein prosthetic group by, e.g., the radia- 
tionless dipolar mechanism of Foerster. However, in contrast to the 
usual energy-transfer experiment, a donor with a 10~*s lifetime can 
diffuse extensively through the solution and, in a time scale short 
compared to its excited lifetime, sample all permitted locations with 
respect to chromophoric acceptors. As recently indicated by 
Thomas et al. energy transfer in this rapid-diffusion limit can permit 
direct measurement of the allowed distance of closest approach of 
small solute molecules to chromophores which may be buried 
within proteins or membranes. 


6525 Possible distortion of antibody binding site of the 
Mcg Bence-Jones protein by lattice forces. Schiffer, M. (Ar- 
gonne National Lab., IL). Biophysical Journal (U.S.); 32: No. 
1, 230-232(Oct 1980). 

The Mcg Bence-Jones protein dimer closely resembles an 
antigen binding fragment of a functional antibody molecule both in 
its structure and function. It consists of two chemically identical 
light chains which have different conformations: monomer | resem- 
bles the heavy chain, and monomer 2 the light chain of an Fab 
fragment. Each monomer consists of a variable and a constant 
domain connected by a switch peptide. In the crystal, the two vari- 
able domains, and also the two constant domains, have very similar 
structures related by local twofold axes. However, because the 
symmetry is only a local one, the surface of the domains is influ- 
enced by their different environments in the crystal. 


6526 New method for determining protein secondary 
structure by laser Raman spectroscopy applied to fd phage. 
Williams, R.W. (Washington State Univ., Pullman); Dunker, 
A.K.; Peticolas, W.L. Biophysical Journal (U.S.); 32: No. 1, 
232-234(Oct 1980). 

A new method is presented for estimating the secondary 
structure of proteins from the intensity distribution of the laser 
Raman amide I spectrum. We have applied this method to the coat 
protein of the fd filamentous phage. 


6527 Investigation of secondary structures and macro- 
molecular interactions in bacteriophage P22 by laser Raman 
spectroscopy. Fish, S.R. (Univ. of Rhode Island, Kingston); 
Fuller, M.T.; King, J.; Thomas, G.J. Jr. Biophysical Journal 
(U.S.); 32: No. 1, 234-237(Oct 1980). 

Laser Raman spectra of the DNA bacteriophage P22 and of 
its precursor particles and related structures have been obtained 
using 514.5-nm excitation. The spectra show that P22 DNA exists 
in the B form both inside of the phage head and after extraction 
from the phage. The major coat protein (gp5) contains a secondary 
structure composed of 18% a-helix, 20% B-sheet and 62% irregu- 
lar conformations. The scaffolding protein (gp8) in the phage pro- 
head is substantially richer than gp5 in a-helical content. Among 
the amino acid residues which give prominent Raman lines, the 
spectra show that tryptophans are exposed to solvent and most tyr- 
osines are hydrogen bonded to positive donor groups. The above 
features of phage DNA and protein structures are nearly invariant 
to changes in temperature up to 80°C, indicating a remarkable ther- 
mal stability of the phage head and its encapsulated DNA. 


6528 Structure of filamentous bacteriophage Pfl. Ma- 
kowski, L.; Caspar, D.L.D. (Brandeis Univ., Waltham, 
MA). Biophysical Journal (U.S.); 32: No. 1, 238-240(Oct 
1980). 


The structure of filamentous bacteriophage Pfl has been de- 
termined to 7 A resolution by analysis of x-ray diffraction data 
from partially oriented fibers of virus particles. Continuous intensity 
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distributions along layer lines were measured by numerically sepa- 
rating contributions from layer lines overlapping due to disorienta- 
tion in the specimen. The data were phased by an iterative tech- 
nique that utilized the known spatial extent and high a-helical con- 
tent of the virus coat protein to refine structural models. Refine- 
ment of these models converges to a unique structural solution that 
is both consistent with the x-ray data and with information derived 
from physical and chemical studies. Examination of the resulting 
electron density map shows that the coat protein is made up to two 
a-helical segments. One helical segment, almost parallel to the par- 
ticle axis, is centered at a radius of ~ 15 A. The other, at 25 A 
radius, is tilted by 25° to the particle axis. This arrangement s con- 
sistent with every generalization about a-helical packing. The inner 
and outer segments interlock along most of their length with a 
crossing angle of 20.5° The inner a-helical segments also interact 
with symmetry related copies of themselves as do the outer seg- 
ments. The double layer of tightly packed, intricately interlocked 
a-helices forms a stable, 20-A thick protein coat about the viral 
DNA. 


6529 DNA and protein in type I filamentous 
bacteriophage. Marzec, C.J.; Day, L.A. (Public Health Re- 
search Inst. of the City of New York, New York). Biophys- 
ical Journal (U.S.); 32: No. 1, 240-242(Oct 1980). 

Our aim in this work is the synthesis of a generic mathemat- 
ical model for type I filamentous phage (fd, IKe, Ifl) in which a 
circular single stranded DNA molecule is packed in a virion that is 
~ 10‘A in length but only 60 A in diameter. Throughout we have 
been guided by the principle that the structure must possess an in- 
trinsic mechanical integrity which governs the relations of its parts. 
We present here a number of geometrical considerations and simple 
hypotheses that lead to a system of algebraic equations which relate 
the structure features. 


6530 Photoreactivating enzyme from Escherichia coli. 
Sutherlan, J.C.; Sutherland, B.M.; Ag G.D.; Griffin, 
K.P. (Brookhaven National Lab., Upton, NY). Biophysical 
Journal (U.S.); 32: No. 1, 242-243(Oct ! 1980). 

In photoreactivation, photochemical damage produced in 
DNA by far ultraviolet radiation (A < 320 nm) is repaired in an 
enzyme-mediated reaction using longer wavelength light (310 < A 
< 450 nm for E. coli). Photoreactivating enzyme (PRE) acts on a 
single class of photoproducts, cyclobutyl pyrimidine dimers, in an 
otherwise normal DNA strand at least nine bases long. PRE is one 
of the few DNA repair enzymes which has been purified to homo- 
geneity in quantities sufficient for physico-chemical studies. 


6531 Protein-RNA interactions in tobacco mosaic virus. 
Stubbs, G.; Stauffacher, C. (Brandeis Univ., Waltham, MA). 
Biophysical Journal (U.S.); 32: No. 1, 244-246(Oct 1980). 

Tobacco mosaic virus (TMV) is a rod-shaped virus, 3000 A 
long and 180 A in diameter. It has helical symmetry, with 49 coat 
protein subunits in three turns. A single strand of RNA follows the 
basic helix at 40 A radius, with three nucleotides bound to each 
protein subunit. Using x-ray diffraction from oriented gels and a 
technique analogous to crystallographic isomorphous replacement 
Stubbs et al. solved the structure of the intact virus to a resolution 
of 4 A. The electron density map they produced has been improved 
by applying an envelope function to the map, back-transforming, 
and applying the resulting phases to the observed data. This is com- 
monly used in protein crystallography, and is a much more power- 
ful constraint in fiber diffraction. The interpretation of the map has 
been improved by consideration of maps of the protein helix, which 
is structurally almost identical to the virus, except for the absence 
of the RNA. The RNA model has been improved by computer 
model-building techniques as described below. 


6532 Ionic strength and temperature induced conforma- 
tional changes in mononucleosomes and oligonucleosomes. 
Schmitz, K.S.; Kent, J.C.; Parthasarathy, N.; Radhakrish- 
nan, G.; Ramanathan, B. (Univ. of Missouri, Kansas City). 
Biophysical Journal (U.S.); 32: No. 1, 246-248(Oct 1980). 
Chromatin is a nucleohistone complex which exhibits a 
repeat unit structure as inferred from nuclease digestion studies. 
The repeat unit, or nucleosome, is defined as ~ 200 base pairs of 
DNA wrapped about the surface of an octameric histone complex 
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(two copies each of the histones H2A, H2B, H3, and H4). We 
report in this communication preliminary studies on the conforma- 
tion of chromatin mononucleosomes and oligonucleosomes as a 
function of temperature and ionic strength. The methods used were 
conductivity, fluorescence of bound proflavine, and quasielastic 
light scattering. 


6533 Polymorphism of nucleic acid duplexes as revealed 
by X-ray diffraction analysis of oriented fibers. Arnott, S. 
(Purdue Univ., West Lafayette, IN). Biophysical Journal 
(U.S.); 32: No. 1, 249-250(Oct 1980). 

Complementary base-paired polynucleotide duplexes are 
quite polymorphic. This is not surprising when one considers that 
the shape of their usual unit of structure, the nucleotide, has six en- 
docyclic bonds and a fairly flexible furanose ring with which to 
contrive changes in shape. These different residue shapes confer 
very distinctive morphologies on the polymer helices which incor- 
porate them. These differences are indicated by the axial translation 
(h) and rotation (t) per nucleotide residue in each helix. 


Correlated motions in DNA. Sundaralingam, M.; 
Westhof, E. (Univ. of Wisconsin, Madison). Biophysical 
Journal (U.S.); 32: No. 1, 250-252(Oct 1980). 

The furanose ring of nucleic acids plays a key role in detr- 
mining the conformations of nucleic acids because it shares a 
common bond C3’-C4'(psi’) with the sugar-phosphate backbone. 
This structural feature enables the transmission of conformational 
changes between the side-chain base and the backbone through 
conformational correlations between the base and sugar. Thermally- 
induced local fluctuations of P can be transmitted along the back- 
bone through psi’, particularly when the sugar is in the C2’-endo 
domain. The sugar pucker-dependent flexibility of DNA is further 
exemplified by studies that have shown that due to steric interac- 
tions, absence of the 2'-OH group in deoxyribose tends to increase 
the conformational flexibility about the internucleotide phospho- 
diester (w, w’) especially when the sugar assumes the C2'-endo 
pucker. 


6535 Structural studies of bee melittin. Eisenberg, D.; 
Terwilliger, T.C.; Tsui, F. (Univ. of California, Los Ange- 
les). Biophysical Journal (U.S.); 32: No. 1, 252-254(Oct 1980). 

The question of how proteins refold in passing from an aque- 
ous phase to an amphipathic environment such as a membrane is 
beig addressed by a structural study of bee melittin. Melittin is the 
toxic, main protein of bee venom, and has been shown by others to 
integrate into natural and synthetic membranes and to lyse a variety 
of cells. This function is presumably related to its unusual sequence. 
Except for charges at the N-terminus and at lysine 7, the first 20 
residues are largely apolar. In contrast, the last six residues contain 
four charges and two polar residues. 


6536 Nucleosome and DNA-protein condensed struc- 
tures in solution from flow birefringence and intrinsic viscos- 


ity. Harrington, R.E. (Univ. of Nevada, Reno). Biophysical 
Journal (U.S.); 32: No. 1, 254-257(Oct 1986). 

Highly sensitive streaming birefringence measurements com- 
bined with intrinsic viscosity are used to characterize the shape ani- 
sometry and optical anisotropy of nucleosomes over a range of salt 
concentration > 30 mM KCI and of structures obtained by the 
condensation of high molecular weight DNA with polylysine. 
These measurements appear useful for several reasons. Both stream- 
ing birefringence and intrinsic viscosity are hydrodynamic proper- 
ties based upon the rotational diffusion of macromolecular particles 
and hence are inherently more sensitive to details of particle aniso- 
metry than are hydrodynamic properties based upon translational 
diffusion. An established body of both hydrodynamic and contin- 
uum dielectric optical theory is available with which to interpret 
streaming birefringence results. Extinction angles (i.e., mean orien- 
tation angles of particles in a velocity gradient) are entirely hydro- 
dynamic properties, and hence can be interpreted through the rota- 
tional coefficient to characterize particle anisometry and to estimate 
absolute dimensions. The ratio of Maxwell coefficient to intrinsic 
viscosity is proportional to the absolute particle anisotropy. The 
high optical anisotropy of DNA relative to that of associated pro- 
tein permits certain details of tertiary structure and shape aniso- 
metry to be estimated from the observed optical anisotropy com- 
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pared to optical models involving the DNA alone. The method is 
essentially independent of solvent. 


Nucleosome structure and conformational changes. 
McGhee, J.D.; Felsenfeld, G.; Eisenberg, H. (National Insti- 
tutes of Health, Bethesda, MD). Biophysical Journal (U.S.); 
32: No. 1, 261-270(Oct 1980). 

We have used a variety of chemical probes to measure the 
accessibility of DNA on the surface of the nucleosome. We review 
these results, and describe new experiments which show that T4 
phage DNA can form complexes with the core histones, possessing 
the properties of normal nucleosomes. Since T4 DNA is largely oc- 
cupied by glucose residues in the major groove, this suggests that 
the major groove is not filled with histone amino acid side chains. 
We also report results of recent measurements which appear to 
show that only a few strong charge interactions are involved in the 
attachment of the terminal 20 nucleotide pairs at each end of nu- 
cleosome core DNA. We speculate on the possible functional sig- 
nificance of the accessibility of DNA revealed by all of these ex- 
periments. We have also examined conformational changes induced 
in nucleosomes at high ionic strength (0.5 to 0.7M NaCl). The fric- 
tional coefficient is found to undergo a small increase in this region, 
not consistent with models in which the nucleosome is completely 
unfolded, but possibly reflecting the dissociation of terminal DNA 
from the nucleosome surface. 


6538 DNA-histone interactions in nucleosomes. Van 
Holde, K.E. (Oregon State Univ., Corvallis); Allen, J.R.; 
Tatchell, K.; Weischet, W.O.; Lohr, D. Biophysical Journal 
(U.S.); 32: No. 1, 271-282(Oct 1980). 

We have utilized micrococcal nuclease digestion and thermal 
denaturation studies to investigate the binding of DNA to the his- 
tone core of the nucleosome. We conclude that a total of ~ 168 
base pairs (bp) of DNA can interact with the histone core under 
appropriate solution conditions, even in the absence of lysine-rich 
histones. The interactions in this total length of DNA can be divid- 
ed into three classes: (a) ~ 22 bp at the ends is bound only at mod- 
erate ionic strength. It is easily displaced, and its removal yields the 
146 bp core particle; (6) ~ 46 bp near the ends of the core DNA 
are quite weakly bound to the core, and are displaced at quite mod- 
erate temperatures; (c) the remaining central 100 bp are strongly 
bound, and interact with all of the sites on the histones which 
strongly protect DNA against DNAse I digestion. A theoretical 
analysis of the cleavage of nucleosomal DNA by DNAse I has 
been used to develop evidence that the pattern of protection of- 
fered by the histone core is very similar in nuclei to that in isolated 
core particles. 


6539 Kinetic studies of the rates and mechanism of as- 
sembly of the protein synthesis initiation complex. Goss, D.J. 
(Univ. of Nebraska, Lincoln); Parkhurst, L.J.; Wahba, A.J. 
Biophysical Journal (U.S.); 32: No. 1, 283-293(Oct 1980). 

Rate constants for a number of the assembly reactions in- 
volved in forming Escherichia coli ribosome initiation complexes 
have been measured. These reactions were monitored in a stopped- 
flow device in which Rayleigh scattering and fluorescence aniso- 
tropy were followed as a function of time. Fluorescence was in- 
duced by laser excitation modulated at 50 kHz. Aminoacyl-tRNA, 
initiation factor 3 (IF3),.and 70S ribosomes were labeled with flu- 
orescent probes. The light-scattering and fluorescence data show 
that the antiassociation model for IF3 function cannot be correct. 
IF3 can be considered to act as an effector in an allosteric model 
for ribosome function. Fluorescence anisotropy stopped-flow ex- 
periments provided rate constants for the binding of IF3 to both 
30S subunits and to the intact 70S ribosome. Aminoacyl-tRNA’s 
and nucleotide triplets appear to bind rapidly to 70S ribosomes and 
then a slow first-order conformational change occurs. 


6540 RNA-protein interactions in the assembly of tobac- 
co mosaic virus. Butler, P.J.G.; Lomonossoff, G.P. (Medical 
Research Council, Cambridge, England). Biophysical Journal 
(U.S.); 32: No. 1, 295-312(Oct 1980). 

Assembly of tobacco mosaic virus is initiated by the binding 
of a specific loop of the RNA into the central hole of the disk ag- 
gregate of protein subunits. Since the nucleation loop is located 
about five-sixths along the RNA molecule, subsequent elongation 
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must be bidirectional. We have now measured the rates of elonga- 
tion in the two directions by determining the lengths of RNA pro- 
tected from nuclease digestion at different times and using either 
intact TMV RNA, or RNA with most of the longer tail removed. 
Comparison of the rates with the protein supplied as either a mix- 
ture of disks with A-protein (a mixture of less aggregated states) or 
just A-protein, shows that different mechanisms and protein aggre- 
gates are used for the most rapid growth. When the disks are pres- 
ent, they add more rapidly along the longer RNA tail but do not 
appear to add directly on the shorter tail. In contrast, smaller ag- 
gregates (A-protein) can add at both ends of the rod, but do so 
more slowly. Mechanisms for these processes are discussed. Pre- 
liminary results on the binding of the specific hexanucleotide 
AAGAAG to the disk are given and compared with the known 
changes on binding nonspecific hexanucleotides or the trinucleotide 
AAG. 


6541 Studies on the mechanism of assembly of tobacco 
mosaic virus. Schuster, T.M.; Scheele, R.B.; Adams, M.L.; 
Shire, S.J.; Steckert, J.J.; Potschka, M. (Univ. of Connecti- 
cut, Storrs). Biophysical Journal (U.S.); 32: No. 1, 313- 
329(Oct 1980). 

Sedimentation and proton binding studies of the endothermic 
self-association of tobacco mosaic virus (TMV) protein indicate that 
the so-called 20S sedimenting protein is an interaction system in- 
volving at least the 34-subunit two-turn cylindrical disk aggregate 
and the 49-subunit three-turn helical rod. The pH dependence of 
this overall equilibrium suggests that disk formation is proton-linked 
through the binding of protons to the two-turn helix which is not 
present at significant concentrations near pH 7. There is a tempera- 
ture-induced intramolecular conformation change in the protein 
leading to a difference spectrum which is complete in 5 x 107s at 
pH 7 and 20°C and is dominated at 300 nm by tryptophan residues. 
The probable binding frame at the internal assembly nucleation site 
of TMV-RNA has been determined by measuring the association 
constants for the binding of various trinucleoside diphosphates to 
helical TMV protein rods. The -CAG-AAG-AAG-sequence at the 
nucleation site is capable of providing at least 10 to 14 kcal/mol of 
sites of binding free energy for the nucleation event in TMV self- 
assembly. 


6542 Energetics of subunit assembly and ligand binding 
in human hemoglobin. Ackers, G.K. (Johns Hopkins Univ., 
Baltimore, MD). Biophysical Journal (U.S.); 32: No. 1, 331- 
346(Oct 1980). 

An extensive and self-consistent set of thermodynamic prop- 
erties has recently been established for the coupled processes of su- 
bunit assembly and ligand binding (oxygen and protons) in human 
hemoglobin. The resulting thermodynamic values permit a consid- 
eration of the possible sources of cooperative energy. The analysis 
indicates that: (a) the change in buried surface area upon oxygen- 
ation (i.e., hydrophobic stabilization) does not play a dominant role 
in stabilizing the unliganded tetramer relative to the liganded te- 
tramer; (b) the pattern of enthalpic and entropic contributions to 
the free energies of dimer-tetramer assembly provides evidence 
against a dominant role of salt bridges in stabilizing the deoxy te- 
tramer; (c) the thermodynamic results are consistent with a domi- 
nant role of increased hydrogen bond formation in the deoxy qua- 
ternary structure; (d) within tetramers the variation in free energy 
for successive oxygenation steps arises from both enthalpic and en- 
tropic contributions and the enthalpic contributions are almost en- 
tirely attributable to the heats of Bohr proton release. At pH 7.4 
the patterm of thermodynamic values suggests that a large contri- 
bution to the free energy of cooperativity may arise from the ener- 
getics of Bohr proton release. It is suggested that a combination of 
proton ionization and hydrogen bonding may account for the main 
energetic features of cooperativity. Possible contributions from fluc- 
tuation behavior cannot presently be evaluated. 


6543 Patterns in the quinary structures of proteins: plas- 
ticity and inequivalence of individual molecules in helical 
arrays of sickle cell hemoglobin and tubulin. Edelstein, S.J. 
(Cornell Univ., Ithaca, NY). Biophysical Journal (U.S.); 32: 
No. 1, 347-360(Oct 1980). 

The four recognized levels of organization of protein struc- 
ture (primary through quaternary) are extended to add the designa- 
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tion quinary structure for the interactions within helical arrays, 
such as found for sickle cell hemoglobin fibers of tubulin units in 
microtubules. For sickle cell hemoglobin the main quinary structure 
is a 14-filament fiber, with a number of other minor forms also en- 
countered. Degenerate forms of the 14-filament fibers can be char- 
acterized that lack specific pairs of filaments; evidence is presented 
which suggests an overall organization of the 14 filaments in pairs, 
with particular pairs aligned in an antiparallel orientation. For tubu- 
lin, a range of quinary structures can be detected depending on the 
number of protofilaments and whether adjacent protofilaments 
composed of alternating a- and f-subunits are aligned with contacts 
between like or unlike subunits and with parallel or antiparallel po- 
larity. Thus, in contrast to quarternary structure, which generally 
involves a fixed number of subunits, the quinary structures of pro- 
teins can exhibit marked plasticity and inequivalence in the juxtapo- 
sition of constituent molecules. 


6544 Kinetic studies on photolysis-induced gelation of 
sickle cell hemoglobin suggest a new mechanism. Ferrone, 
F.A.; Hofrichter, J.; Sunshine, H.R.; Eaton, W.A. (National 
Institutes of Health, Bethesda, MD). Biophysical Journal 
(U.S.); 32: No. 1, 361-380(Oct 1980). 

The kinetics of deoxyhemoglobin S gelation have been in- 
vestigated using photolytic dissociation of the carbon monoxide 
complex to initiate the process. Measurements over a wide range of 
times, 10~* -10‘s, show that both the concentration dependence of 
the tenth-time (i.e., the time required to complete one-tenth the re- 
action) and the time dependence of the process decrease as gelation 
speeds up. In slowly gelling samples, where single domains of poly- 
mers are formed in the smail sample volumes employed with this 
technique (1 to 2 x 10~* cm®), there is a marked increase in the 
variability of the tenth-times. These results are explained by a 
mechanism in which gelation is initiated by homogeneous nuclea- 
tion of polymers in the bulk solution phase, followed by heteroge- 
neous nucleation on the surface of existing polymers. At the lowest 
concentrations, homogeneous nucleation is so improbable that sto- 
chastic behavior is observed in the small sample volumes, and het- 
erogeneous nucleation is the dominant pathway for polymer forma- 
tion, thereby accounting for the high time dependence. At the high- 
est concentrations homogeneous nucleation becomes much more 
probable, and the time dependence decreases. The decrease in con- 
centration dependence of the tenth-time with increasing concentra- 
tion results from a decrease in size of both the homogeneous and 
heterogeneous critical nuclei. The model rationalizes the major ob- 
servations on the kinetics of gelation of deoxyhemoglobin S, and is 
readily testable by further experiments. 


6545 Regulation of coat protein polymerization by the 
of bacteriophage 


scaffolding protein o' P22. Fuller, M.T.; King, 
J. (Massachusetts Inst. of Tech., Cambridge). Biophysical 
Journal (U.S.); 32: No. 1, 381-401(Oct 1980). 

In the morphogenesis of double stranded DNA phages, a 
precursor protein shell empty of DNA is first assembled and then 
filled with DNA. The assembly of the correctly dimensioned pre- 
cursor shell (procapsid) of Salmonella bacteriophage P22 requires 
the interaction of some 420 coat protein subunits with ~ 200 scaf- 
folding protein subunits to form a double shelled particle with the 
scaffolding protein on the inside. In the course of DNA packaging, 
all of the scaffolding protein subunits exit from the procapsid and 
participate in further rounds of procapsid assembly. To study the 
mechanism of shell assembly we have purified the coat and scaf- 
folding protein subunits by selective dissociation of isolated procap- 
sids. Both proteins can be obtained as soluble sununits in Tris buffer 
at near neutral pH. The coat protein sedimented in sucrose gradi- 
ents as a roughly spherical monomer, while the scaffolding protein 
sedimented as if it were an elongated monomer. When the two pro- 
teins were mixed together in 1.5 M guanidine hydrochloride and 
dialyzed back to buffer at room temperature, procapsids formed 
which were very similar in morphology, sedimentation behavior, 
and protein composition to procapsids formed in vivo. Incubation 
of either protein alone under the same conditions did not yield any 
large structures. We interpret these results to mean that the assem- 
bly of the shell involves a switching of both proteins from their 
nonaggregating to their aggregating forms through their mutual in- 
teraction. The results are discussed in terms of the general problem 
of self-regulated assembly and the control of protein polymerization 
in morphogenesis. 
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and kinetics of the cooperative 

of bacteriophage T4-coded gene 32 (helix destabiliz- 

ing) protein to nucleic acid lattices. Kowalczykowski, S.C.; 

Lonberg, N.; Newport, J.W.; Paul, L.S.; von Hippel, P.H. 

(Univ. of Oregon, ~tatg Bante "Biophysical "Journal (U. S.); 32: 
No. 1, 403-418(Oct 1980). 

In this paper we summarize a series of thermodynamic, and 
preliminary kinetic, studies on the molecular details and specificity 
of interaction of phage T4-coded gene 32-protein (GP32) with nu- 
cleic acid lattices. It is shown that the binding of GP32 to short (1 
= 2 to 8 residues) oligonucleotides is essentially independent of 
base composition and sugar-type, as well as of salt concentration. In 
contrast, cooperative (continuous) or isolated binding of GP32 to 
single-stranded polynucleotides is base and sugar composition-de- 
pendent and highly dependent on salt concentrations. Binding con- 
stants (K), cooperativity parameters (w), and binding site sizes (n) 
are determined for binding to various nucleic acid lattices under a 
variety of environmental conditions. These results are used to show 
that GP32 can bind to nucleic acid lattices in two different confor- 
mations, and to characterize the molecular details of these binding 

species. Preliminary experiments have also been carried out on the 
Linetics of GP32 association to, and dissociation from, single-strand- 
ed nucleic acid lattices. In particular, fluorescence stopped-flow 
measurements of the dissociation of GP32 from such lattices as a 
function of lattice saturation (and protein cluster size) can be inter- 
preted to suggest that the protein may translocate on the lattice 
before dissociation. These studies permit an approach to possible 
rates and mechanisms of such translocation events. 


Hierarchic model for the self-assembly of globular 
a Rose, G.D. (Univ. of Delaware, Newark). Biophys- 
ical Journal (U.S.); 32: No. 1, 419-422(Oct 1980). 

In the past years many globular proteins have been shown to 
be neatly separable into large, spatially compact, continuous-chain 
regions called domains. Often protein crystallographers have dis- 
sected their molecules into two or three of these domains and ob- 
served that biologically relevant binding sites are situated between 
them. Domains are now regarded as commonplace components in 
proteins, and proposals have been made that a given domain is a 
separately organized, independently assembled, and functionally dis- 
tinct unit within the whole protein monomer. We have been inter- 
ested in understanding the role of domains in protein structures, 
and to that end we developed a computer program to identify the 
domains from x-ray coordinates. In this analysis, the polypeptide 
chain is viewed conceptually as a tangle of string in space. A single 
planar cut is made after which the chain is examined. Domains are 
said to exist whenever some cut divides the tangle into two linear 
segments, and not into many smaller segments. Using this computa- 
tional tool, we found that the large qualitatively described domains 
mentioned in the literature are only a special case of a far more 
general phenomenon: namely, big domains are, in turn, composed 
of smaller domains. A hierarchy is a kind of ordering in which each 
component of some structure is wholly contained within a parent 
component. The domains of a protein are found to be organized in 
a hierarchy. 


6548 Local conformational relaxations and protein fold- 
ing-unfolding transition. Tsong, T.Y.; Kanehisa, M.I. (Johns 
Hopkins Univ., Baltimore, MD). Biophysical Journal (U.S.); 
32: No. 1, 422-424(Oct 1980). 

A protein molecule is a small system; as such its conforma- 
tion constantly fluctuates. These events cover a broad time range: 
picoseconds for bond vibrations, oscillations and rotation, nanose- 
conds to microseconds for chain motions at a local level, and milli- 
seconds to seconds for folding-unfolding transition. In a recent 
study we examined how events associated with rapid intramolecu- 
lar motions or local conformational relaxations might affect the dy- 
namics of the chain folding. We have proposed a cluster model 
which postulates that a peptide chain folds, under a favorable sol- 
vent condition, by first forming structural nuclei at locals, and 
second, merging or coalescing these nuclei into larger and more 
stable structural domains. The merging of local clusters is driven by 
solvent exclusion, i.e., by a hydrophobic effect. Fabrication of the 
detailed three dimensional arrangements within the newly forged 
hydrophobic core(s) is a consequence of this merging process. Cal- 
culations show that the cluster model is a two state model. Howev- 
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er, each macrostate is a composite of microscopic states. Kinetics of 
interconversion of the two macroscopic states, as in the case of the 
folding-unfolding transition, are complex. These kinetics are deter- 
mined by analyzing the initial distributions of the population and 
their movements toward the final distribution after a change in sol- 
vent conditions. Two pieces of information will be added to further 
clarify some basic features of the model. 


6549 Renaturation of reduced hen egg white lysozyme 
containing two blocked sulfhydryl groups. Acharya, A.S.; 
Taniuchi, H. (National Institutes of Health, Bethesda, MD). 
Biophysical Journal (U.S.); 32: No. 1, 425-426(Oct 1980). 

Formation of native lysozyme from the reduced form in- 
volves many pathways in two processes: incorrect pairing of half- 
cystine residues by oxidation and rearrangement of disulfide (SS) 
bonds. The energy barrier against suflhydryl (SH)-disulfide inter- 
change of the native or nativelike species thus formed causes accu- 
mulation of these species. For example, the enzymatically active 
isomers containing three presumably native SS bonds and one open 
SS bond may be thermodynamically favorable over the nonnative 
isomers and can be formed from reduced lysozyme or lysozyme 
containing scrambled SS bonds by nonobligatory and flexible path- 
ways. As an extension of these observations formation of nativelike 
species from reduced lysozyme containing the average of two car- 
boxymethyl (CM)-cysteine was investigated. 


6550 Studies of the intermediates in the folding of ribon- 
uclease A. Kim, P.S.; Cook, K.H.; Baldwin, R.L. (Stanford 
Univ., CA). Biophysical Journal (U.S.); 32: No. 1, 427- 
428(Oct 1980). 

Previous work from this laboratory has shown that proline 
isomerization can be used as a kinetic trap for intermediates in the 
folding of RNase A. There are two classes of unfolded RNase A: a 
fast-folding class, U/sub F/, and a major (80%) slow folding class, 
U/sub S/ (1), The U/sub F/ = U/sub S/ interconversion reaction 
in unfolded RNase A has been shown to be acid-catalyzed and to 
have other specific properties of proline isomerization. Thus, it is 
probable that U/sub S/ contains one or more proline isomers in 
wrong cis or trans conformations. We have evidence that, in the 
folding of RNase A at low temperatures, structural intermediates 
accumulate before proline isomerization. An assay has been devised 
for wrong proline isomers which can be used during folding. These 
data point to the existence of a quasi-native intermediate, I/sub N/, 
formed late in the folding reaction. I/sub N/ appears to be folded, 
as measured both by tyrosine absorbance and by 2'CMP binding, 
but has one or more prolines in the wrong cis-trans conformation, 
as measured by the assay for wrong proline isomers. Proline iso- 
merization provides a suitable trap for intermediates in folding 
since: (a) proline isomerization is the final and slowest step of the 
folding reaction; (b) folding does occur before proline isomerization 
takes place; and (c) the kinetic trap is applicable to the major form 
of the unfolded protein (U/sub S/). 


6551 Assembly processes in oligomers containing struc- 
turally distinct subunits. Bonaventura, C. (Duke Univ. 
Marine Laboratory, Beaufort, NC); Bonaventura, J.; 
Brouwer, M. Biophysical Journal (U.S.); 32: No. 1, 429- 
430(Oct 1980). 

There are two major classes of oxygen carrying proteins: the 
hemoglobins and the hemocyanins. Thetrameric hemoglobin is an 
oxygen carrier that has long served as a model in the analysis of 
allostery in proteins. In assembly processes as well, the oxygen car- 
rying proteins appear to be good model systems which illustrate the 
distinct roles played by structurally diverse subunits. Thetrameric 
human hemoglobin shows definite differences in assembly and tetra- 
meric stability depending on alpha-beta, alpha-alpha, beta-beta, 
alpha-gamma, etc., interactions. The blue-colored hemocyanins are 
found in the hemolymph of many molluscs and arthropods. In these 
molecules, oxygen binds at dimeric copper centers. Te reactivity 
toward oxygen is typically modulated by external factors such as 
pH and sodium chloride. Because of their extremely large size and 
subunit diversity, the hemocyanins may be particularly useful as as- 
sembly models. 


55 BIOMEDICAL SCIENCES, BASIC STUDIES 
5502 Biochemistry 


6552 Amey A Foe og subunits of aspartate trans- 
carbamoylase Escherichia coli. Burns, D.L.; Schach- 

man, H.K. (Univ ag California, Berkeley). Biophysical Jour- 
oa (U.S); 32: No. 1, 431-433(Oct 1980). 

Although extensive studies have been conducted on the as- 
sembly of the allosteric enzyme, aspartate transcarbamoylase 
(ATCase) from isolate, intact catalytic (C) and regulatory (R) su- 
bunits, there has been little research on the formation of these su- 
bunits from individual catalytic (c) and regulatory (r) polypeptide 
chains. Such studies would be useful for evaluating the strengths of 
the interchain bonding domains within the subunits just as earlier 
experiments provided valuable data regarding interactions between 
the subunits in ATCase. The intact enzyme comprising two C 
trimers and three R dimers is designated as C2Rs or Cefe. 


6553 Thermodynamic studies of concanavalin A dimer- 
tetramer equilibria. Senear, D.F.; Teller, D.C. (Univ. of 
Washington, Seattle). Biophysical Journal (U.S.); 32: No. 1, 
433-436(Oct 1980). 

We have studied the reversible dimer-tetramer association 
equilibria of the jack bean lectin concanavalin A. Equilibrium con- 
stants were measured by the high speed sedimentation equilibrium 
technique as a function of pH, temperature, and CaCl, concentra- 
tion. Both commercial and purified preparations of concanavalin A 
were studied. 


6554 Fibrin formation as a biological assembly process. 
— R. (Univ. of North ae 2 aloes Hill); Her- 
mans, J.; Fowler, W.; Erickson, H. ical Journal 
(U.S.); 32: No. 1, 438-440(Oct 1980). 

Fibrin assembly in vivo is initiated by the limited proteolytic 
action of the enzyme thrombin on the 340,000-dalton soluble pro- 
tein fibrinogen. In this communication, attention will be focused on 
the molecular mechanism of fibrin formation. By employing non- 
rate limiting concentrations of the activating enzyme, it has been 
possible to separate (in time) the proteolytic steps which initiate ge- 
lation from the two subsequent physical steps: polymerization and 
lateral association, both of which can be directly observed by light 
scattering. Network formation has been studied by sensitive time- 
dependent measurement of clot rigidity. More recently, a new neg- 
ative staining technique developed to study the molecualr structure 
of fibrinogen in the electron microscope has been applied to follow 
the time-dependent structural changes characteristic of fibrin assem- 
bly. Results of this electron microscope investigation are consistent 
with the assembly mechanism proposed on the basis of the light 
scattering kinetic data. 


relaxation study of tubulin oligomer for- 
Y.; Robinson, J.; Ide, G. (K.U. 
emical and Biological Dynamics, Bel- 


6555 Pressure 
mation. Engelbor 
Leuven Lab. of 
Soot Biophysical Journal (U.S.); 32: No. 1, 440-442(Oct 
1980). 


When microtubules are cooled to 4°C in vitro, ringlike oli- 
gomers are formed. These oligomers consist of ~ 26 tubulin dimers 
and of the so called microtubule-associated-proteins (MAPs). The 
role of these rings is often questioned as they are never observed in 
vivo. The fact that rings are never seen when polymerization starts 
from pure tubulin dimers points to a critical role for intermediates. 
In previous experiments we could show that completely dissociated 
rings do not contribute to nucleation but do contribute to the 
growth of nuclei. We therefore conclude that rings are the product 
of a side path of MT assembly, but are preceded by common inter- 
mediates. This can be understood on the basis of competition be- 
tween longitudinal and lateral (endothermic) interactions. Here we 
report preliminary results on the kinetics of ring formation, studied 
at pH 6.5, I = 0.1, 1 mM GDP. In these conditions only one type 
of ring is present as confirmed by analytical ultracentrifugation. 
MT assembly is prevented at all temperatures. Temperature jumps 
from 3° to 10°, 21°, and 35°C show a decreased turbidity at higher 
temperatures. This indicates that ring formation is exothermic. For 
the study of the kinetics the pressure jump technique proved to be 
invaluable. It provides a rapid perturbation as well as long term sta- 
bility which were both essential. 


6556 of microtubule assembly. John- 
son, K.A. (Pennsylvania State Univ., University Park). Bio- 
physical Journal (U.S.); 32: No. 1, 443-445(Oct 1980). 
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The temperature dependence of microtubule assembly has 
been the subject of much controversy. Curved van't Hoff plots ob- 
tained from birefringence data on the mitotic spindle led Inoue and 
Sato to conclude that the condensation mechanism did not accu- 
rately describe the assembly equilibrium in vivo. Subsequent work 
in vitro has established the validity of the condensation mechanism, 
but nonlinearity of the van't Hoff plots has been interpreted by a 
number of different models: (a) a contribution of microtubule nu- 
cleating species to the apparent critical concentration; (b) a gross 
conformational change in the microtubule lattice; and (c) a large 
negative heat capacity change. In this paper, data will be described 
which show that the curvature of the van’t Hoff plot is solely a 
function of the microtubule disassembly reaction. The significance 
of this observation in terms of the mechanisms of assembly and dis- 
assembly will be discussed. 


6557 Kinetic model for colchicine inhibition of microtu- 
bule assembly. Sternlicht, H.; Ringel, I.; Szasz, J. (Case 
Western Reserve Univ., Cleveland, OH). Biophysical Journal 
(U.S.); 32: No. 1, 445-448(Oct 1980). 

Colchicine is a potent drug used to probe microtubule de- 
pendent processes. We have recently shown that substoichiometric 
concentrations of colchicine-tubulin complex (CD), a 1:1 tight bind- 
ing complex of drug with tubulin, copolymerizes with tubulin to 
form microtubule copolymers. The affinity of the microtubule ends 
for tublin decreased as the CD mole fraction in the microtubule in- 
creased. Mole fraction ratios as small as 1 CD to ~ 50 to 100 tubu- 
lins in the copolymers were accompanied by a significant change in 
binding affinities and polymerization rates. We have further ex- 
tended our investigation of the CD-tubulin copolymerization reac- 
tion. A kinetic model was derived which relates the composition of 
the microtubule copolymer to the composition of the reaction mix- 
ture. This model allowed a predictive correlation to be made be- 
tween copolymer composition and the extent of assembly inhibition. 


6558 DNA condensation and how it relates to phase 
equilibrium in solution. Post, C.B.; Zimm, B.H. (Univ. of 


California, La Jolla). Biophysical Journal (U.S.); 32: No. 1, 
448-450(Oct 1980). 

High molecular weight DNA is a randomly coiled polymer 
usually found to be highly expanded in solution due to its low 
degree of flexibility. It has been shown, however, that DNA is able 
to undergo a sudden conformational transition into a highly com- 
pacted conformation. The collapse transition or condensation of 
DNA has been observed to be caused by a number of agents: po- 
lyamines, alcohol, acid, and polymer solutions such as polyethylene 
glycol (PEG) and polyacrylate. In a previous paper we discussed 
the condensation of single molecules from the point of view of 
Flory's classical polymer solution theory. In this work we extend 
the discussion to take account of higher concentrations. Under 
these conditions the condensation can occur either as a unimolecu- 
lar phenomenon or as an aggregation of many molecules leading to 
precipitation of the DNA. Condensation of single molecules and 
precipitation are thus viewed as two aspects of the effect of re- 
duced solvent power and the accompanying lowering of the free 
energy of DNA-DNA and solvent-solvent contacts as compared 
with DNA-solvent contacts. 


6559 Lac repressor: a genetic and nuclear magnetic reso- 
mance study of structure and function. Jarema, M.A.C. 
(Univ. of Pennsylvania, Philadelphia); Lu, P.; Miller, J.H. 
Biophysical Journal (U.S.); 32: No. 1, 450-452(Oct 1980). 

The prototype gene controi system, the lac operon of E. 
coli, has recently also become the best chemically characterized 
system to date. The complete primary sequence of both the gene 
and the protein reponsible for the regulation of this operon, the re- 
pressor, is known, along with the DNA sequence of its site of 
action, the operator. The lac repressor is a tetrametic protein with 
four identical subunits of 360 amino acids each, giving a total mo- 
lecular weight of 154,000. The lac operator sequence is about 25 to 
30 base pairs long. With the wealth of information about the prima- 
ry structure the next question is one of geometry. This leads to the 
application of either x-ray diffraction or nuclear magnetic reso- 
nance (NMR) methods, since these are the only approaches that 
yield information about the geometry and environment of specific 
groups and atoms in these molecules. Since we are interested in the 
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interaction of repressor with a variety of small molecular weight in- 
ducers and anti-inducers, as well as the operator sequence in aque- 
ous solution, we chose the NMR approach. As of this writing, no 
useful crystals of the lac repressor or the repressor and any of its 
ligands have been reported. Because of our extensive genetic work 
with this system, we have a unique advantage in taking this ap- 
proach as well. 


6560 Ion effects on the lac repressor-operator interac- 
tion. Barkley, M.D.; Lewis, P.A.; Sullivan, G.E. (Univ. of 
Kentucky, Lexington). Biophysical Journal (U.S.); 32: No. 1, 
452-454(Oct 1980). 

The effects of ions on the binding of lac repressor protein 
and operator DNA have been studied using the membrane filter 
technique. The association and dissociation rate constants were 
measured, and the equilibrium association constants calculated, as a 
function of monovalent and divalent cation concentrations, anions, 
and pH. The salt dependence of the binding parameters is interpret- 
ed in light of recent theoretical analyses based on Manning's coun- 
terion condensation model. 


6561 Reconstitution and electron spin resonance spin la- 
beling studies of nucleosomes. Chan, D.C.F.; Grover, T.A.; 
Piette, L.H. (Univ. of Hawaii at Monoa, Honolulu). Biophys- 
ical Journal (U.S.); 32: No. 1, 454-456(Oct 1980). 

The spin label, N-(2,2,5,5-tetramethyl-3-carbonylpyrrolidine- 
1-oxyl)-imidazole, was used to study the mode of reconstitution of 
nucleosome core particles. The histone cores in 2 M NaCl were 
first reacted with the imidazole spin label. After the removal of un- 
reacted label, the histone cores were mixed with purified core 
DNA (145 base pairs) in 2 M NaCl. The mixture was then reconsti- 
tuted by salt step-gradient dialysis according to Tatchell and Van 
Holde. At each step of the dialysis, an electron spin resonance 
(ESR) spectrum of the labeled tyrosyls was recorded and the corre- 
lation time of the label determined. As the ionic strength was 
gradually decreased, the correlation time of the spin label in- 
creased. This is in contrast to what we observed previously for the 
histone core alone, in which a decrease in the ionic strength caused 
the histone core (in the absence of DNA) to dissociate, freeing up 
the label and decreasing its correlation tie. Judging from the change 
in rotational correlation times for the spin label, we concluded that 
the histone core binds progressively to the DNA in the range of 2 
M-0.3 M NaCl. When the ionic strength is <0.3 M, full association 
between the histone core and DNA takes place. These reconstitut- 
ed spin labelled nucleosome core complexes, purified by isokinetic 
sucrose gradient, were found to have identical physical properties 
(histone content, sedimentation coefficient, thermal melting profile, 
and ciruclar dichroism) as the native particle. 


6562 Laser Raman studies of RNA backbone ordering in 
Escherichia coli ribosomes. King, T.C. (Washington Univ., 
St. Louis, MO); Schlessinger, D.; Milanovich, F. Biophysical 
Journal (U.S.); 32: No. 1, 456-458(Oct 1980). 

Although the primary structures of ribosomal RNA and r- 
proteins are rapidly being elucidated and the secondary structure of 
the ribosome is under intense investigation by numerous techniques, 
the tertiary structure of the ribosome is largely unknown. Here we 
present evidence that Laser Raman (LR) spectroscopy may allow 
the semiquantitative assessment of features of tertiary structure in a 
variety of environmental conditions. 


6563 Kinetics of the T4 gene 32 protein-single-stranded 
nucleic acid interaction. Lohman, T.M. (Univ. of California, 
San Diego). Biophysical Journal (U.S.); 32: No. 1, 458- 
460(Oct 1980). 

The kinetics of the interaction of the T4 bacteriophage 
coded gene 32 protein (GP32) with single-stranded nucleic acids 
have been investigated. The GP32 is a helix destablizing protein 
necessary for DNA replication, recombination, and repair. GP32 
functions through its interaction with single-stranded DNA and 
RNA to which it binds cooperatively. Its main function during rep- 
lication is thought to be the stabilization of transient single-stranded 
regions in the replication fork. Kinetic studies are necessary to un- 
derstand how GP32 interacts with a moving replication fork. 





Self-assembly of tobacco mosaic virus: influence of 
roy viral RNA and protein components upon the assembly 
process. Hirth, L.; Lebeurier, G.; Nicolaieff, A.; Richards, 
K.E. (Institut de Biologie Moleculaire et Cellulaire, Stras- 
bourg, FR). Biophysical Journal (U.S.); 32: No. 1, 460- 
462(Oct 1980). 

The initial stage in the self-assembly of tobacco mosaic virus 
(TMV) RNA and coat protein into virions involves insertion of a 
loop of TMV RNA between layers of a double-layered disk of 
TMV protein (containing 17 coat protein subunits per layer) via the 
central channel of the disk, followed by conversion of the disk- 
RNA complex into a two-turn protohelix and addition of more pro- 
tein (elongation). This mechanism leads to assembling particles in 
which one of the uncoated RNA tails, that containing the 5’-termi- 
nus, runs back along the central channel of the growing rod. 


6565 Structural dynamics of liganded myoglobin. 
Frauenfelder, H. (Univ. of Illinois, Urbana); Petsko, G.A. 
Biophysical Journal (U.S.); 32: No. 1, 465-483(Oct 1980). 

X-ray crystallography can reveal the magnitudes and princi- 
pal directions of the mean-square displacements of every atom in a 
protein. This structural information is complementary to the tempo- 
ral information obtainable by spectroscopic techniques such as nu- 
clear magnetic resonance. Determination of the temperature de- 
pendence of the mean-square displacements makes it possible to 
separate large conformational motions from simple thermal vibra- 
tions. The contribution of crystal lattice disorder to the overall ap- 
parent displacement can be estimated by Moessbauer spectroscopy. 
This technique has been applied to high resolution x-ray diffraction 
data from sperm whale myoglobin in its Met iron and oxy cobalt 
forms. Both crystal structures display regions of large conforma- 
tional motions, particularly at the chain termini and in the region of 
the proximal histidine. Overall, the mean-square displacement in- 
creases with increasing distance from the center of gravity of the 
molecule. Some regions of the heme pocket in oxy cobalt myoglo- 
bin are more rigid than the corresponding regions in Met myoglo- 
bin. 


6566 Motions of tropomyosin: crystal as metaphor. Phil- 
lips, G.N. Jr; Fillers, J.P.; Cohen, C. (Brandeis Univ., Wal- 
tham, MA). Biophysical "Journal (U.S.); 32: No. 1, 485- 
502(Oct 1980). 

Movements of tropomyosin play an essential role in muscle 
regulation. This fibrous protein is a two-chain a-helical coiled coil 
that bonds head to tail to form cables wound in the two long 
grooves of the actin helix. The regulatory switch consists of tropo- 
myosin and a globular Ca* -sensitive protein complex called tro- 
ponin. The structure of the tropomyosin filaments has now been de- 
termined by x-ray crystallography to ~ 15 A resolution. The com- 
plete sequence of a-tropomyosin is known; by using mercury mark- 
ers on the cysteine residues the ends of the molecules in the fila- 
ments have been identified. Details of the coiled-coil structure have 
also been visualized by refinement of models against the diffraction 
data. It appears that the molecular filaments fluctuate freely in a di- 
rection perpendicular to their axes. Moreover, the C-terminal half 
of the the molecule unfolds to some degree at less than physiologi- 
cal temperatures. We picture the tropomyosin/troponin switch in 
muscle as a restless cable, perpetually making and breaking bonds 
as it vibrates on the thin filament. These movements of tropomyo- 
sin probably depend on two aspects of its design: the regular pat- 
tern of coiled-coil linkages wth actin; and the aperiodic features 
that allow flexibility and motion. 


6567 Transient conformational states in proteins fol- 
lowed by differential labeling. Chelis, C. (Universite de Paris, 
Orsay, France). Biophysical Journal (U.S.); 32: No. 1, 503- 
514(Oct 1980). 

Refolding of previously denatured and reduced elastase has 
been followed by titration of chemical reactivities of amino acid 
side chains to study the topography of the protein in the native 
state, and the microenvironment variations of protein side chains 
during the structural transition. Groups accessible to chemical rea- 
gents in the denatured form and buried in the native form were 
used as a local conformational probe. Times of labeling, depending 
on the reagent used, ranged from 100 to 800 ms. The reaction was 
stopped by isotopic dilution with an excess of unlabeled reagent 
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under denaturing conditions to obtain a chemically homogeneous 
but heterogeneously labeled material. Peptide fractionation after 
degradation of the labeled proteins allowed the determination of 
the amount of radioactive label incorporated by the individual side 
chains during the refolding. Refolding rates, determined by physio- 
chemical, enzymatic or immunochemical criteria, were compared 
with the conformational states of protein areas and evaluated by the 
variation of chemical reactivity at various denaturant concentra- 
tions. The importance of the last folding stages is emphasized by 
the results obtained which indicate that early during the refolding, 
two domain substructures (H-40 to H-71 and M-180 to H-200) are 
stabilized, while the protein remains inactive at the time ranges of 
the labeling reactions. 

Deuterium nuclear magnetic resonance of specifi- 
cally labeled native collagen: oo of protein —— 


lar dynamics using quadrupolar echo 
L.W.; Sullivan, C.E.; Batchelder, L.S.; Torchia, D.A. (Na- 
tional Institutes of Health, Bethesda, MD). Biophysical Jour- 
nal (U.S.); 32: No. 1, 515-529(Oct 1980). 

Collagen was labeled with {3,3,3-ds] alanine and with [dio] 
eucine via tissue culture. 7H nuclear magnetic resonance (NMR) 
spectra were obtained of collagen in solution and as fibrils using the 
quadrupolar echo technige. The 7H NMR data for [3,3,3-ds]alanine- 
labeled collagen fibrils were analyzed in terms of a model for 
motion in which the molecule is considered to ump between two 
sites, separated azimuthally by an angle 25, in a time which is rapid 
compared with the residence time in both sites. The data suggest 
that the molecule undergoes reorientation over an angle, 2 5, of ~ 
30° in the fibrils, and that the average angle between the alanine C/ 
sup a/-C/sup B/ bond axis and the long axis of the helix is ~ 75° 
Reorientation is possibly segmental. The T2 for [3,3,3-ds]alanine-la- 
beled collagen fibrils was estimated to be 105 ys. The 7H NMR 
data for the methyl groups of [dioJleucine-labeled collagen were 
analyzed qualitatively. These data established that for collagen in 
solution and as fibrils, rotation occurs about the leucine side-chain 
bonds, in addition to threefold methy! rotation and reorientation of 
the peptide backbone. The T2 for the methyl groups of leucine-la- 
beled collagen is estimated to be ~ 130 ys. Taken together, these 
data provide strong evidence that both polypeptide backbone reor- 
ientation and amino acid side-chain motion occur in collagen mole- 
cules in the fibrils. Stabilizing interactions that determine fibril 
structure must therefore depend upon at least two sets of contacts 
in any given local region. 


6569 Nuclear magnetic resonance of the filamentous 
bacteriophage fd. Opella, S.J.; Cross, T.A.; DiVerdi, J.A.; 
Sturm, C.F. (Univ. of Pennsylvania, Philadelphia). Biophys- 
ical Journal (U.S.); 32: No. 1, 531-548(Oct 1980). 

The filamentous bacteriophage fd and its major coat protein 
are being studied by nuclear magnetic resonance (NMR) spectros- 
copy. *!P NMR shows that the chemical shielding tensor of the 
DNA phosphates of fd in solution is only slightly reduced in mag- 
nitude by motional averaging, indicating the DNA-protein interac- 
tions substantially immobilize the DNA packaged in the virus. 
There is no evidence of chemical interactions between the DNA 
backbone and the coat protein, since experiments on solid virus 
show the *'P resonances to have the same principal elements of its 
chemical shielding tensor as DNA. 'H and *C NMR spectra of fd 
virus in solution indicate that the coat proteins are held rigidly in 
the structure except for some aliphatic side chains that undergo rel- 
atively rapid rotations. The presence of limited mobility in the viral 
coat proteins is substantiated by finding large quadrupole splittings 
in 7H NMR of deuterium labeled virions. The structure of the coat 
protein in a lipid environment differs significantly from that found 
for the assembled virus. Data from 'H and C NMR chemical 
shifts, amide proton exchange rates, and “°C relaxation meas- 
urements show that the coat protein in sodium dodecy] sulfate mi- 
celles has a native folded structure that varies from that of a typical 
globular protein or the coat protein in the virus by having a partial- 
ly flexible backbone and some rapidly rotating aromatic rings. 


6570 Correlations between internal mobility and stabiliy 
of globular Wuethrich, K.; Wagner, G.; Richarz, 
R.; Braun, W. (Institut fuer Molekularbiologie und Biophy- 
sik, Hoenggerberg, Switzerland). Biophysical Journal ( 

32: No. 1, 549-5 @XOct 1980). 
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The recent work is surveyed which leads to the suggestions 
that the conformation of globular proteins in solution corresponds 
to a dynamic ensemble of rapidly interconverting spatial structures, 
that clusters of hydrophobic amino acid side chains have an impor- 
tant role in the architecture of protein molecules, and that mecha- 
nistic aspects of protein denaturation can be correlated with inter- 
nal mobility seen in the native conformation. These conclusions re- 
sulted originally from high resolution 'H nuclear magnetic reso- 
nance (NMR) studies of aromatic ring mobility, exchange of interi- 
or amide protons and thermal denaturation of the basic pancreatic 
trypsin inhibitor and a group of related proteins. Various new ap- 
proaches to further characterize proteins in solution have now been 
taken and preliminary data are presented. These include computer 
graphics to outline hydrophobic clusters in globular protein struc- 
tures, high resolution ‘H-NMR experiments at variable hydrostatic 
pressure and C-NMR relaxation measurements. At the present 
early stage of these new investigations it appears that the hydro- 
phobic cluster model for globular proteins is compatible with the 
data obtained. 


6571 Hydrogen isotope exchange kinetics of single pro- 
tons in bovine pancreatic trypsin inhibitor. Woodward, C.K.; 
Hilton, B.C. (Univ. of Minnesota, St. Paul). Biophysical Jour- 
nal (U.S.); 32: No. 1, 561-575(Oct 1980). 

The exchange kinetics of the slowest exchanging BPTI £- 
sheet protons are complex compared to model peptides; the activa- 
tion energy, E/sub a/, and the pH dependence are temperature de- 
pendent. We have measured the exchange kinetics in the range pH 
1 to 11, 33 to 71°C, particularly the temperature dependence. The 
data are fit to a model in which exchange of each proton is deter- 
mined by two discrete dynamical processes, one with E/sub a/ ~ 
65 kcal/mol and less than first order dependence on catalyst ion, 
and one with E/sub a/ 20 to 30 kcal/mol and approaching first 
order in catalyst ion. The low activation energy process is the 
mechanism of interest in the native conformation of globular pro- 
teins and involves low energy, small amplitude fluctuations; the 
high activation energy process involves major unfolding. The 
model is simple, has a precedent in the hydrogen exchange litera- 
ture, and explains quantitatively the complex feature of the ex- 
change kinetics of single protons in BPTI. 


6572 Individual breathing reactions measured in hemo- 
globin by hydrogen exchange methods. Englander, S.W.; Cal- 
houn, D.B.; Englander, J.J.; Kallenbach, N.R.; Liem, 
R.K.H.; Malin, E.L.; Mandal, C.; Rogero, J.R. (Univ. of 
Pennsylvania, Philadelphia). Biophysical Journal (U.S.); 32: 
No. 1, 577-589(Oct 1980). 

Protein hydrogen exchange is generally believed to register 
some aspect of internal protein dynamics, but the kind of motion at 
work is not clear. Experiments are being done to identify the deter- 
minants of protein hydrogen exchange and to distinguish between 
local unfolding and accessibility-penetration mechanisms. Results 
with small molecules, polynucleotides, and proteins demonstrate 
that solvent accessibility is by no means sufficient for fast exchange. 
H-exchange slowing is quite generally connected with intramolecu- 
lar H-bonding, and the exchange process depends pivotally on tran- 
sient H-bond cleavage. At least in a-helical structures, the coopera- 
tive aspect of H-bond cleavage mut be expressed in local unfolding 
reactions. Results obtained by use of a difference hydrogen ex- 
change method appear to provide a direct measurement of tran- 
sient, cooperative, local unfolding reactions in hemoglobin. The re- 
ality of these supposed coherent breathing units is being tested by 
using the difference H-exchange approach to tritium label the units 
one at a time and then attempting to locate the tritium by fragment- 
ing the protein, separating the fragments, and testing them for label. 
Early results demonstrate the feasibility of this approach. 


6573 Nanosecond segmental mobilities of tryptophan 
residues in proteins observed by lifetime-resolved fluorescence 
anisotropies. Lakowiz, J.R. (Univ. of Minnesota, Navarre); 
a" G. Biophysical Journal (U.S.); 32: No. 1, 591-601(Oct 
1980). 

Steady-state and lifetime-resolved fluorescence anisotropy 
measurements of protein fluorescence were used to investigate the 
depolarizing motions of tryptophan residues in proteins. Lifetime 
resolution was achieved by oxygen quenching. The proteins investi- 
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gated were carbonic anhydrase, carboxypeptidase A, a-chymotryp- 
sin, trypsin, pepsin, and bovine and human serum albumin. When 
corrected for overall protein rotation, the steady state anisotropies 
indicate that, on the average, the tryptophan residues in these pro- 
teins rotate 29° +- 6° during the unquenched excited state lifetimes 
of these proteins, which range from 1.7 to 6.1 ns. The lifetime-re- 
solved anisotropies reveal correlation times for these displacements 
ranging from 1 to 12 ns. On the average these correlation times are 
tenfold shorter than that expected for overall protein rotation. We 
conclude that the tryptophan residues in these proteins display re- 
markable freedom of motion within the protein matrix, which im- 
plies that these matrices are highly flexible on the nanosecond time 
scale. 


6574 Internal dynamics of proteins: short time and long 
time motions of aromatic sidechains in PTI. Karplus, M.; 
Gelin, B.R.; McCammon, J.A. (Harvard Univ., Cambrige, 
1980) Biophysical Journal (U.S.); 32: No. 1, 603-618(Oct 
1980). 

Theoretical approaches to the internal dynamics of proteins 
are outlined and illustrated by application to the aromatic sidechain 
motions of tyrosines in the bovine pancreatic trypsin inhibitor. High 
frequency torsional oscillations are obtained from a molecular dy- 
namics simulation, while the longer time ring rotations are analyzed 
by use of adiabatic energy minimization and special transition-state 
trajectory techniques. 


6575 Structure dynamics of proteins by hydrogen ex- 
change methods. Barksdale, A.D.; Knox, D.G.; Rosenberg, 
A. (Univ. of Minnesota, Minneapolis). Biophysical Journal 
(U.S.); 32: No. 1, 619-621(Oct 1980). 

Hydrogen exchange data can monitor the kinetic behavior of 
all but the most rapidly exchanging protons. Our experiments with 
lysozyme showed that the rate constants could be characterized by 
the function, where H(t) = hydrogens remaining per molecule at 
time t, and b = maximum number of observable hydrogens. The 
power law term, (1 + at)/sup -n/, describes exchange from the 
native state of the protein, while the term exp(-ct) accounts for ex- 
change from the thermably unfolded state. Eq. 1 can be trans- 
formed to yield a distribution function, which describes the prob- 
ability of observing H(t) governed by rate constants over the inter- 
val of logk to logk + dlogk. G(k) is bimodal with the asymptotic 
behavior attributable to thermal unfolding. In this communication 
we shall show the utility of such a distribution function. 


6576 Hydrogen-deuterium exchange studies of proteins 
and nucleic acids. Nakanishi, M.; Hayashi, Y.; Mitane, Y.; 
Kobayashi, M.; Tsuboi, M. (Univ. of Tokyo, Japan). Bio- 
physical Journal (U.S.); 32: No. 1, 621-623(Oct 1980). 

A kinetic study of the hydrogen exchange reaction of a pro- 
tein or a nucleic acid can provide useful information on the struc- 
ture and fluctuation of such a biological macromolecule. However, 
reactions faster than 10s are not easily traced by the methods used 
in earlier studies. Recent introduction of stopped-flow ultraviolet 
absorption and emission spectrophotometry into the hydrogen ex- 
change studies of proteins and nucleic acids promises great devel- 
opment in this field. By this new technique we can now explore the 
millisecond region of the time-scale of hydrogen exchange kinetics. 
In this discussion we demonstrate some new aspects of the dynamic 
properties of proteins and nucleic acids on the basis of our results 
obtained by the stopped flow hydrogen exchange method. 


6577 Fluctuational opening-closing reactions in DNA 
and mononucleosome cores of chromatin probed by H-ex- 
change and ligand binding reactions. Mandal, C.; Englander, 
S.W.; Young, P.R.; Kallenbach, N.R. (Univ. of Pennsylva- 
nia, Philadelphia). Biophysical Journal (U.S.); 32: No. 1, 623- 
625(Oct 1980). 

The DNA double helix represents a dynamic structure in so- 
lution that undergoes a spectrum of conformational opening and 
closing reactions under conditions remote from onset of denatur- 
ation. Two kinds of opening reactions of the double helix are mani- 
fested by: (a) the ability of base and solvent protons to exchange; 
and (b) the access of the duplex interior to intercalating agents such 
as ethidium bromide. 
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Conformations and conformational dynamics of 
pA in solution studied by nuclear magnetic double reso- 
nance. Dobson, C.M.; Hoch, J.C.; Olejniczak, E.T.; Poulsen, 
F.M. (Harvard Univ., Cambridge, MA). Biophysical Journal 
(U.S.); 32: No. 1, 625- 628(Oct 1980). 

Saturation of single resonances in the proton nuclear mag- 
netic resonance (NMR) spectrum of a protein in solution results in 
changes in intensities of other resonances. These changes come 
about either through nuclear Overhauser effects which arise be- 
cause of dipolar coupling between the protons in the molecule, or 
through cross-saturation effects which arise when the protein fluc- 
tuates between different well defined conformations. For lysozyme 
from hen egg white (mol. wt. ~ 14,500) the method reveals details 
of the protein structure and of individual atom fluctuations. 


6579 Molecular dynamics studies of NMR relaxation in 
proteins. ie R.M. (Harvard Univ., Cambridge, MA); 
Karplus, M.; McCammon, J.A. Biophysical Journal (U.S.); 
32: No. 1, 628- 629(Oct 1980). 

There is a growing awareness that the visualization of pro- 
teins as large rigid molecules, each of which can be described by a 
single static structure, is inadequate. Instead, it is now realized that 
proteins undergo structural fluctuations which span a range of 
times from subpicoseconds to milliseconds or longer. In this report 
we are concerned with the relation between protein fluctuations oc- 
curring on the picosecond to nanosecond time scale and nuclear 
magnetic resonance (NMR) relaxation experiments. 


6580 Proton nuclear magnetic resonance and fluores- 
cence spectroscopic studies of segmental mobility in aequorin 
and a green fluorescent protein from Aequorea forskalea. Na- 
geswara Rao, B.D. (Indiana Univ. Purdue Univ., Indianapo- 
lis); Kemple, M.D.; Prendergast, F.G. Biophysical Journal 
(U.S.); 32: No. 1, 630-632(Oct 1980). 

Aequorin is a protein of low molecular weight (20,000) iso- 
lated from the jellyfish Aequorea forskalea which emits blue light 
upon the binding of Ca** ions. This bioluminescence requires nei- 
ther exogenous oxygen nor any other cofactors. The light emission 
occurs from an excited state of a chromophore (an 
imidazolopyrazinone) which is tightly and noncovalently bound to 
the protein. Apparently the binding of Ca®* by the protein induces 
changes in the protein conformation which allow oxygen, already 
bound or otherwise held by the protein, to react with and therein 
oxidize the chromophore. The resulting discharged protein remains 
intact, with the Ca** and the chromophore still bound, but is in- 
capable of further luminescence. The fluorescence spectrum of this 
discharged protein and the bioluminescence spectrum of the origi- 
nal charged aequorin are identical. A green fluorescent protein 
(GFP) of ~ 30,000 mol wt isolated from the same organism, func- 
tions in vivo as an acceptor of energy from aequorin and subse- 
quently emits green light. We are applying proton nuclear magnetic 
resonance (NMR) spectroscopy and fluorescence spectroscopy to 
examine structural details of, and fluctuations associated with the 
luminescent reaction of aequorin and the in vivo energy transfer 
from aequorin to the GFP. 


6581 Effect of ethidium bromide on DNA internal mo- 
tions. Hogan, M.; Jardetzky, O. (Stanford Univ., CA). Bio- 
physical Journal (U.S.); 32: No. 1, 632-633(Oct 1980). 

In the present study using **P and ‘H NMR, we have meas- 
ured DNA area and relaxation time changes which occur when the 
intercalating drug ethidium bromide (EB) binds to a 300-base-pair- 
long DNA fragment. We find that when EB binds to DNA, 'H, 
and *!P NMR resonance area becomes unmeasurable within a two- 
base-pair-long region. We also find that the relaxation properties of 
DNA outside the binding site are nearly unaffected by bound EB. 
From these observations, we conclude that base plane, deoxyribose, 
and phosphate backbone internal motions are frozen out within the 
two base-pair long EB-DNA complex, but that DNA regions im- 
mediately adjacent to the complex are nearly unaffected. 


6582 Structural distribution and rotational disorder in 
myoglobin crystals. Fiamingo, F.G.; Thorkildsen, R.; Brill, 
A.S. (Univ. of Virginia, Charlottesville). Biophysical Journal 
(U.S.); 32: No. 1, 634-635(Oct 1980). 

Spectroscopic measurements provide not only energy level 
differences but, with appropriate experimental conditions and analy- 
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sis, also widths of levels. Widths can often be shown to be due pri- 
marily to distribution in structure at the spectroscopically active 
center, such as at the high-spin ferric ion in the discussed myoglo- 
bin crystals. 


6583 Studies of oe ae 
carboxyheme Gan comet resonance Raman 
scattering. Friedman, J.M. (Bell Labs., Murray Hill, NJ). 
Biophysical Journal (U.S.); 32: No. 1, 636-638(Oct 1980). 

Rapid photodissociation of carboxyhemeproteins (Fe*?) re- 
sults in the production of nonequilibrium species whose nuclear and 
electronic structures evolve as a function of time. Using time re- 
solved resonance Raman scattering, we have been able to monitor 
such changes in the iron porphyrin chromophore of photolyzed 
carboxyhemoglobin (HbCO) and carboxymyoglobin (MbCO). Our 
findings bear directly on questions regarding the intraprotein dy- 
namics of the photolyzed CO and the structural basis for tertiary 
and quaternary structural changes in hemoglobin. 


in photodissociated 


6584 Segmental a of immunoglobulins. Cathou, 
R.E.; Siegel, R.C. (Tufts Univ., Boston, MA). p Meee 
Journal (U.S.); 32: No. 1, 638-639(Oct 1980). 

One of the major functions of antibody is to initiate biologi- 
cal effector functions, such as complement activation, upon binding 
to antigen. To fulfill these functions, antibody molecules have 
evolved into a set of related structures with unusual conformations 
and appropriate dynamic properties. Perhaps the most intriguing 
feature is the folding of the light and heavy chains into separate 
and compact domains with homologous conformations. 


6585 Fluorescence energy transfer between porcine 
pepsin and dansyl-peptide inhibitor. Dunn, B.M.; Raney, L. 
(Univ. of florida, Gainesville). Biophysical Journal (U.S.); 32: 
No. 1, 639-641(Oct 1980). 

Activation of porcine pepsinogen by exposure to low pH 
leads to the release of the 44 amino terminal residues in the form of 
several peptide fragments. Peptide has been shown to be a strong 
inhibitor of the proteolytic activity of pepsin at pH 5.5, with Ki, of 
0.2 uM. We have prepared several analogs of this sequence by solid 
phase peptide synthesis to examine the critical functional residues 
for this inhibition. 


6586 Studies of functionally important structural flexi- 
sulfurtransf 


bility of thiosulfate erase. Horowitz, P. (Univ. of 
Texas Health Science Center, San Antonio, TX). Biophysical 
Journal (U.S.); 32: No. 1, 641-643(Oct 1980). 

The enzyme thiosulfate sulfurtransferase (TST; rhodanese; 
EC 2.8.1.1) catalyzes the transfer of the outer sulfur of thiosulfate 
(S2:03~~) to a variety of nucleophilic acceptors such as cyanide 
(CN~). During the course of this reaction the enzyme cycles 
through two stable isolatable catalytic intermediates: the free 
enzyme, (E), and the sulfur substituted enzyme, (ES). The study of 
TST is of interest because it displays a number of nonartifactual 
discrepancies between the x-ray structure and numerous solution 
studies. The x-ray structure shows that the enzyme is a single poly- 
peptide chain that is oflded into two distinct domains with the 
active site in the interdomain region. Addition of CN™ to crystals 
of ES is reported not to produce the large conformational changes 
that would be expected from solution studies. In addition, the 
active site sulfhydryl group has characteristic reactivities in solution 
that are not possible based on the crystal structure of the ES form. 
It appears that fluctuations in the structure of TST are in part re- 
sponsible for these observations, and thus this enzyme will be valu- 
able in developing diagnostics and techniques for the recognition 
and study of flexibility and domain interactions in proteins. 


6587 Time differential perturbed correlation 
measurements in metal ion complexed ATP. Smith, F.A.; 
Phillips, M.E. (Univ. of London, England). Biophysical Jour- 
nal (U.S.); 32: No. 1, 643-645(Oct 1980) 

The perturbed angular correlation technique is being increas- 
ingly used to study the motion, conformation, or binding properties 
of biologically relevant molecules. It does, however, suffer because, 
except in a few cases, the P.A.C. nuclides are not directly involved 
in biological processes and the results therefore must be treated 
with caution. Nevertheless, it has been argued, for example, that a 





study of the binding of In ATP to 3-phosphoglycerate kinase is not 
adversely affected by the replacement of Fe** by In*. In this work 
we wish to point out that whether or not a metal ion replacement is 
valid from a biological viewpoint, the interpretation of the results 
can be frustrated by the particular radiochemical properties of the 
probe nuclide. Our work has used ‘Hf and °’Co bound to ATP in 
an attempt to separate effects due on the one hand to the rotational 
diffusion of the metal ion-ATP unit as a whole, and on the other to 
the aftereffects of the nuclear decay and any possible static quadru- 
pole effects at the metal ion binding site. To do this successfully, 
complementary data also has to be obtained. Because of the diffi- 
culties associated with the interpretation of viscosity data on large 
molecules, i.e., the use of Debye theory to give the rotational cor- 
relation time and the measurement of viscosity itself in nonnewton- 
ian fluids, we have used dielectric relaxation measurements to pro- 
vide additional information on molecular rotation. 


Diffraction analysis of motion in proteins. Hen- 

dcichoon, W.A.; Konnert, J.H. (Naval Research Lab., Se 4 

ington, DC). Biophysical Journal (U.S.); 32: No. 1, 645- 
647(Oct 1980). 

Analysis of the x-ray or neutron diffraction from cyrstals 
gives only an average picture of the contents of a crystallographic 
unit cell, the average being over a long time-(usually may hours) 
and the entire lattice. However, this picture can rather accurately 
define not only the mean atomic positions but also the distribution 
of displacements from rest positions. These displacements may in- 
clude components from three main sources: (a) thermal vibration, 
both of individual atoms and of rigid groups; (b) dynamic disorder- 
ing among thermally accessible conformational states; and (c) static 
variations among the structures within different unit cells, either 
due to lattice imperfections or because of conformational heteroge- 
neity that is frozen in at the experimental temperature. Thus the ac- 
cumulated spoor of atomic motions is accessible to the diffraction 
experiment even though the dynamic pathways are not. 


6589 Some ways to use thermodynamic information to 
characterize linkage systems. Lumry, R. (Univ. of Minneso- 
ta, Minneapolis); Jolicoeur, C.; Battistel, E. Biophysical Jour- 
nal (U.S.); 32: No. 1, 648-651(Oct 1980). 

In systems of coupled reactions, processes linked to the 
measured process whether they be free-swinging equilibria such as 
ionization of protein groups, or vehicles for site to site linkage such 
as conformation changes, are detectable and made available for 
quantitative study through compensation relationships between 
enthalpy and entropy often surprisingly linear. In protein systems 
thus far studied the most common effector of such behavior is a 
change of pH. This perturbs a measured protein process with only 
small net change in chemical potentials of the ionizing groups and 
the proton buffer species involved since cratic and unitary parts 
nearly balance. However, enthalpy and entropy changes can be 
large and will tend toward a linear relationship on pH variation 
with a proportionality constant near the mean experimental tem- 
perature. The ionized and un-ionized states of each acidic or basic 
group form a two-state system linked to the measured process. 
Other free-swinging processes such as the change in state popula- 
tions of water produce similar results but the water process is com- 
plicated by the fact that the standard chemical potentials (unitary 
parts) of the macro states of bulk water are equal near 25°C, the 
usual mean experimental temperature. Coupled multistate systems 
such as these are a common source of enthalpy-entropy compensa- 
tion behavior, but a more fundamental souce lies in the second-law 
requirement that those parts of AH and AS reserved to accommo- 
date enthalpy and entropy fluctuations between system and sur- 
roundings at constant T and thus not able to contribute to AG in 
isothermal, isobaric processes, must cancel each other through the 
relationship AH/sub compensation/ = T/sub mean/ AS/sub com- 
pensation/. 


6590 Fractionation, characterization, and subcellular lo- 
calization of colony-stimulating activities released by the 
human monocyte-like cell line, GCT. DiPersio, J.F.; Brennan, 
J.K.; Lichtman, M.A.; Abboud, C.N.; Kirkpatrick, F.H. 
(Univ. of Rochester School of Medicine, NY). Blood. The 
Journal of Hematology (U.S.); 56: No. 4, 717-727(Oct 1980). 

GCT, a human monocyte-like cell line, has been shown to 
release biochemically distinct colony-stimulating activities (CSAs) 
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for mouse and human marrows. These appear to be periodate-sensi- 
tive proteins with critical disulfide bonds. One, of molecular weight 
145,000 daltons, stimulates mouse macrophagic colony growth and 
is related to a 30,000-dalton molecule that also stimulates mouse 
growth. A 30,000-dalton CSA for human marrow can be separated 
from the 30,000-dalton mouse CSA. The 30,000-dalton CSAs stimu- 
late neutrophil, neutrophil-monocyte, and eosinophil colony growth 
in human marrow but only neutrophil and neutrophil-monocyte 
colonies in the mouse. Subcellular fractionation of GCT cells indi- 
cates that there are pools of preformed CSAs primarily associated 
with the cell cytosol that have similar apparent molecular weights 
to their secreted counterparts. 


6591 S100 protein is present in cultured human malig- 
a a Gaynor, R.; Irie, R.; Morton, D.; Hersch- 
H.R. (Univ. of California, Los Angeles). Nature 
Gated (England); 286: 400-401(24 Jul 1980). 
$100 protein, so called because of its solubility in 100% satu- 
rated ammonium sulphate, is an acidic cytoplasmic protein specific 
for the nervous system. It is localized primarily to glial elements of 
the brain, Schwann cells in the peripheral nervous system and satel- 
lite cells in sympathetic ganglia. No function for S100 protein has 
been determined. However, the appearance of $100 protein in brain 
is correlated with maturation of the nervous system in both rat and 
man. Melanocytes are derived from neuroectodermal elements, and 
this common origin of glial cells and melanocytes prompted this 
study. The presence of $100 protein in five of seven continuous cell 
lines of human malignant melanomas is reported. 


6592 Increased resolution of cytophotometric meas- 
urements by mean extinction and area parameters of Trades- 
cantia nuclei. Kudirka, D.T.; Van't Hof, J. Analytical and 
Quantitative Cytology (U.S.); 2: No. 2, 99-106(Jul 1980). 

Cells of the mature petal contain two types of nuclei that 
differ in the degree of chromatin compaction, and it was found that 
the degree of compaction was a source of error in cytophotometric 
measurements of Feulgen-stained DNA. The error resulted in un- 
derestimation of total nuclear Feulgen-DNA values. It was shown, 
however, that in spite of this deviation, segregation of the nuclei 
into discrete 2c and 4c DNA content classes was still possible. The 
cytophotometric results were supported by autoradiography and 
biochemical measurements. 


6593 13C nuclear magnetic resonance study of the com- 
plexation of calcium by taurine. Irving, C.S.; Hammer, B.E.; 
Danyluk, S.S.; Klein, P.D. (Argonne National Lab., IL). 
Journal of Inorganic Biochemistry (U.S.); 13: 137-150(1980). 

3C Nuclear magnetic resonance chemical shifts, 'J/sub c-c/ 
scalar coupling constants, spin-lattice relaxation times, and nuclear 
Overhauser effects were determined for taurine-[1, 2 ™C] and a 
taurine-[1 *°C] and taurine-[2 °C] mixture in the presence and ab- 
sence of calcium. Comparison of taurine titration shifts to values for 
related compounds reveals some unusual electronic properties of 
the taurine molecule. Stability constants of 1:1 calcium complexes 
with taurine zwitterions and anions, as well as their ‘°C chemical 
shifts, were obtained by least squares analysis of titration curves 
measured in the presence of calcium. The stability constants of cal- 
cium-taurine complexes were significantly lower than previous 
values and led to estimates that only approximately one percent of 
intracellular calcium of mammalian myocardial cells would exist in 
a taurine complex. 


6594 Biochemical nature of cellulases from mutants of 
Trichoderma reesei. Montenecourt, B.S. (State Univ. of New 
Jersey, New Brunswick); Kelleher, T.J.; Eveleigh, D.E.; 
Pettersson, L.G. Contract W-7405-ENG-26. Biotechnology 
and Bioengineering Symposium (U.S.); No. 10, 15-26(1980). 
(CONF-791072—). 

From 2. symposium on biotechnology in energy production 
and conservation; Gatlinburg, TN, USA (3 Oct 1979). 

The cellulases of two new mutants of T. reesei, RUT-NG14 
and RUT-C30, have been examined with respect to the separation 
and biochemical characterization of the various components in the 
cellulase complex. The cellulase of both mutants has been shown to 
contain enhanced proportions of a cellobiohydrolase by quantitative 
immune precipitation. Application of ion-exchange high-pressure 
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liquid chromatography protein separations affords a rapid (30 min) 
and simple method of separating and comparing cellulase compo- 
nents from potential high-yielding cellulase mutants. 


6595 Biophysical discussions: proteins and ye xe 
teins structure, dynamics, and assembly. Parsegian, V. 

(ed.). New York, NY; Rockefeller University Press 0380, 
689p. (DOE/EV/ 10422—T). Biophysical Discussions, Be- 
thesda, MD 20014. 

This report contains thirty major abstracted papers with dis- 
cussions and seventy-seven poster summaries with abstracts as part 
of a DOE sponsored conference on proteins and nucleoproteins. 
General categorization includes the nature of macromolecular stabi- 
lizing forces, structure elucidation by diffraction and spectroscopy, 
mechanisms of folding and assembly, and fluctations in macromole- 
cular structures. Also included are subject and author indexes and a 


participant list. 


6596 Differential effects on RNA translation by a KCI 
extract of reticulocyte ribosomes: characteristics of an inhibi- 
tory fraction. Stulberg, M.P.; Isham, K.R. (Oak Ridge Na- 
tional Lab., TN). Biochemical and Biophysical Research Com- 
munications (U.S.); 90: No. 3, 824-831(12 Oct 1979). 

A KCl extract of rabbit reticulocyte ribosomes has been 
demonstrated to markedly stimulate the translation of various mes- 
senger RNAs in cell-free system from Krebs II ascites tumor cells. 
In contrast, the translation of encephalomyocarditis viral RNA is 
strongly inhibited by the same extract. Fractionation of the KCl ex- 
tract allows the separation of these inhibitory and stimulatory activ- 
ities. The inhibitory activity has been shown to be the consequence 
of an unusual endonuclease, associated with ribosomes, that pro- 
duces approximately 4 S products from the degradation of globin 
mRNA and viral RNA. 


6597 Assessment of protein turnover by use of radioiso- 
topic tracers. Zak, R.; Martin, A.F.; Blough, R. (Univ. of 
Chicago, IL). 59: No. 2, 407-447(Apr 1979). 

The principles of chemical kinetics were applied to turnover 
studies soon after tracers had been introduced into biological ex- 
periments, and several reviews on this subject are available. How- 
ever, rigorous precursor-product analysis of protein turnover was 
seldom attempted in the past, mostly because it was assumed that 
the radioactive precursors of proteins are rapidly eliminated from 
the organisms. The estimate of protein half-life therefore was based 
on measurements of decay of the protein radioactivity only. Al- 
though such experiments clearly confirmed the dynamic state of 
protein molecules, it was later recognized that this approach leads 
to a gross overestimate of protein half-lives because the tracer 
amino acids are not eliminated as fast as had been thought. The 
omission of precursor specific radioactivity in calculations of turn- 
over rates thus is not justified. Consequently, any meaningful meas- 
ure of protein turnover requires determination of the specific radio- 
activity of the amino acid, both in the protein molecule and in the 
precursor pool. 


6598 Flavoproteins, iron proteins, and hemoproteins as 
electron-transfer components of the sulfate-reducing bacteria. 
LeGall, J. (Centre National de la Recherche Scientifique, 
Marseille, France); DerVartanian, D.V.; Peck, H.D. Jr. 
Current Topics in Bioenergetics (U.S.); 9 : 237- 265(1979). 

This review article with 105 references discusses the most 
recent publications that deal with the discovery of new redox pro- 
teins of the sulfate-reducing bacteria belonging to the genera Desul- 
fotomaculum and Desulfovibrio and proposes explanations for their 
physical and biological functions. The redox proteins studied as 
part of the electron-transfer system of these bacteria include flavo- 
doxins, ferredoxins, rubredoxins, cytochromes and several reduc- 
tose-type enzymes. (KRM) 


6599 Human alpha-fetoprotein and prostaglandins sup- 
press human lymphocyte transformation by different mecha- 
nisms. Yachnin, S.; Lester, E.P. (Univ. of Chicago, IL). 
Contract EY-76-C-02-0069. pp 339-344 of Carcino-embryon- 
ic proteins. Vol. II. Lehmann, F.G. (ed.). New York, NY; 
Elsevier/North-Holland Biomedical Press (1979). 

The capacity of human alpha-fetoprotein (HAFP) to sup- 
press human lymphocyte transformation is well established, al- 
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though some investigators have reported negative results in their 
efforts to demonstrate this phenomenon. This discrepancy may 
reside in the fact that not all isolates of HAFP are potent inhibitors 
of lymphocyte transformation and that the i ive po- 
tency of various HAFP isolates may be correlated with the propor- 
tion of certain negatively charged HAFP isomers which they con- 
tain. The possibility was considered that noncovalent binding of 
low-molecular-weight, negatively charged molecules might be par- 
tially responsible. Since fatty acids, including certain prostaglandins 
(PG), are capable of binding to a partly related serum protein, 
namely, human serum albumin, and since certain prostaglandins are 
known to be potent suppressors of human lymphocyte transforma- 
tion, a study was undertaken of the role which prostaglandins 
might play in HAFP-induced suppression of human lymphocyte 
transformation. 





6600 Artifacts in the isoelectric focusing (IEF) of human 
alpha-fetoprotein (HAFP) and their relation to its microheter- 
ogeneity. Lester, E.P.; Miller, J.B.; Yachnin, S. (Uni 
Chicago, IL). Contract EY-76-C-02-0069. pp 277-282 of 
Se ge ge proteins. Vol. II. Lehmann, F.G. (ed.). 
C979 “seit ; Elsevier/North-Holland Biomedical Press 

Previous studies of the microheterogeneity of HAFP utiliz- 
ing crossed immunoelecitrophoresis (CIEP) and isoelectric focusing 
(IEF) have been reported which correlated the immunosuppressive 
potency of a given human alpha-fetoprotein (HAFP) with its con- 
tent of certain negatively charged HAFP species. Two peaks were 
noted when HAFP was subjected to preparative column IEF but 
thin-layer polyacrylamide gel IEF of HAFP revealed more exten- 
sive heterogeneity. Two-dimensional IEF analyses and the effects 
of non-ionic detergents, 8M urea, and other agents on the IEF mi- 
crohetergeneity of HAFP is the subject of this paper. It is suggest- 
ed that HAFP may form complexes with ampholytes which artifac- 
tually alter the apparent isoelectric point of certain species. 


6601 a oe ee oes a 
tRNA/sup Phe/ free and bound. Farber, N.M. Co- 
lumbia, NY; Columbia Univ. (1979). 186p. University Mi- 
crofilms Order No. 80-08,720. 

Thesis (Ph. D.). 

The structure of E. Coli 5S ribisomal RNA (rRNA) and 
yeast tRNA/sup Phe/, both free in solution and ribosome bound, 
has been studied by slow tritium exchange. This technique is based 
on the innocuous incorporation of tritium from the solvent into the 
C(8) positions of purine bases. The exchange rate has previously 
been shown to be sensitive to the microenvironment of the base and 
can reveal if a specific base is single stranded or involved in higher 
order structure. The results support the existence of four helical do- 
mains and extensive single stranded regions similar to a previously 
proposed 5S rRNA secondary structure model. The data also indi- 
cates additional duplex regions and permits the assignments of pos- 
sibly tertiary interactions. The rates of tritium exchange into 16S 
rRNA free in solution, 16S rRNA in the 30S subunit and 16S 
rRNA in the intact 70S ribosome were determined and the results 
are interpreted to reflect a loose 30S particle structure which tight- 
ens upon 70S ribosome formation. Exchange rates for tRNA/sup 
Phe/ free and bound were carried out to delineate tRNA-ribosome 
interactions. The results show that the tritium exchange into the 3’ 
end and the anticodon loop of the bound tRNA is strongly sup- 
pressed over that into the free tRNA. A significant rate enhance- 
ment in the T psi C loop of ribosome bound tRNA over tRNA free 
in solution was found and is interpreted as a local unfolding of the 
T psi C and DhU loops. Additional tritium exchange reactions of 
tRNA/sup Phe/ bound to ribosomes in the absence of poly(U), of 
tRNA/sup Phe/ plus poly(U) without ribosomes and of tRNA/sup 
Phe/.tRNA2/sup Glu/ dimers indicates that the observed confor- 
mational change is ribosome and not mRNA induced. 


Replication of chromosomal DNA fibers of root 
po cells of higher plants. Van't Hof, J.; Bjerknes, 
C.A.; Clinton, J.H. (Brookhaven National Lab., Upton, 
NY). pp 73-91 of Molecular biology of plants. New York, 
NY; Academic Press, Inc. (1979). 

The successful completion of a normal cell cycle simulta- 
neously marks the doubling of the cell number and the equal distri- 
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bution of genetic information to each of the recipient daughter 
cells. While many factors must function in a cooperative manner to 
assure the birth of normal cells, none is more important than the 
genetic code itself. The focal point of this paper is the replication 
unit that is responsible for the formation or growth of the DNA 
duplex in the chromatid. Some characteristics are described of eu- 
caryote chromosomal DNA fiber replication as visualized in plants. 
Questions asked and discussed are: (1) are there major size groups 
of replicons in higher plants, and (2) does the average replicon size 
change with the amount of nuclear DNA. The authors conclude 
with a brief discussion of the 20 to 40 ym replicon, a commonly 
shared unit among many eucaryote somatic cells. (RJC) 


6603 Role of tyrosine in the proton pump of bacterior- 
hodopsin. Konishi, T.; Packer, L. (Univ. of California, 
Berkeley). FEBS (Federation of European Biochemical Soci- 
eties) Letters (Netherlands); 92: No. 1, 1-4(Aug 1978). 

In the present study the role of tyrosine has been investigat- 
ed to determine whether this aromatic amino acid is also important 
in determining chromophore environment, since tyrosine is a poten- 
tial donor or acceptor of protons for the Schiff base of the lysine 
where retinal is attached to the protein. These results indicate that 
tyrosine residues are involved in reprotonation of the chromophore 
Schiff base and are essential for proton pumping. 


6604 Mechanisms of DNA excision repair in human 
cells. Strauss, B.; Tatsumi, K.; Karran, P.; Higgins, N.P.; 
Ben-Asher, E.; Altamirano-Dimas, M.; Rosenblatt, L.; Bose, 
K. New York, NY; Academic Press, Inc. (1978). 25p. 

It is possible to distinguish three separate pathways for the 
metabolism of DNA: replication, recombination, and repair. This 
distinction is not absolute and, as demonstrated below, there are 
large regions of overlap. In this paper we would like to concentrate 
on the process(es) of DNA repair and to consider the question of 
their general biological role. There are two different excision repair 
pathways; the nucleotide excision pathway, and base excision (apur- 
inic) repair. Our evidence suggests that the bulk of repair induced 
by polycyclic aromatic hydrocarbons (PAH’s) in human cells 
comes via the nucleotide excision pathway. 


6605 Hemagglutinins: primitive receptor molecules oper- 
ative in invertebrate defense mechanisms. Acton, R.T. (Cali- 
fornia Inst. of Tech., Pasadena); Weinheimer, P.F. Contract 
AT(04-3)767. Contemporary Topics in Immunobiology (U.S.); 
4: 271-281(1974). 

This paper with 67 references reviews the biochemistry of 
hemagglutinins in invertebrates in order to present a unifying con- 
cept of how these molecules with diverse functions may be related. 
It is speculated that invertebrate hemolymph factors and the im- 
munoglobulins, complement and clotting systems of vertebrates 
may be evolutionarily related. (KRM) 


5503 Cytology 


6606 Rat analog of the mouse theta antigen. Douglas, 
T.C. (California Inst. of Technology, Pasadena). 15: No. 1, 
79-82(Mar 1973). 

The purpose of the experiments reported here was to define 
the extent to which rat thymocyte antigens are analogous to the 
theta antigen of mice. Absorption and trypan blue dye exclusion 
microcytotoxic techniques used in this study have been described 
elsewhere. 


6607 In-vivo expression of a C-type RNA virus in rat 
ventral prostate epithelial cells. Anderson, K.M. (Rush-Pres- 
byterian-St. Luke’s Medical Center, Chicago, IL); Ruben- 
stein, M.; Seed, T.M. Biochemical and Biophysical Research 
Communications (U.S.); 86: No. 2, 402-406(30 Jan 1979). 

During evaluation of a procedure for separating rat ventral 
prostate epithelial from connective tissue cells, isolated fractions 
were examined by transmission electron microscopy. Characteristic 
C-type RNA viruses were seen budding from or in close proximity 
to the plasma membranes of isolated epithelial cells. Dissociation of 
rat prostate cells and concentration of the epithelial fraction facili- 
tated detection of this virus. 
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6608 Occurrence of a theta-like antigen in rats. Doug- 
las, T.C. (California Inst. of Tech., Pasadena). Contract 
AT(04-3)-767. Journal of Experimental Medicine (U.S.); 136: 
No. 5, 1054-1062(1 Nov 1972). 

A rat antigen system parallel to the mouse theta system has 
been described. All rat strains tested expressed an antigen cross-re- 
active with the 6-AKR specificity of mice while none cross-reacted 
strongly with 6-C3H. The rat antigen may be demonstrated by 
either absorption or direct complement-mediated killing of rat thy- 
mocytes. Patterns of organ distribution and developmental appear- 
ance in the nervous system of rats also parallel those previously re- 
ported for theta in mice. 


5504 Genetics 


REFER ALSO TO CITATION(S) 6476, 6559, 6560, 6563, 6577, 6581 


6609 Transfer of plasmids by conjugation in Streptococ- 
cus pneumoniae. Smith, M.D.; Shoemaker, N.B.; Burdett, 
V.; Guild, W.R. (Duke Univ., Durham, NC). Plasmid 
(U.S.); 3: 70-79(1980). 

Transfer of resistance plasmids occurred by conjugation in 
Streptococcus pneumoniae (pneumococcus) similiarly to the process 
in other streptococcal groups. The 20-megadalton plasmid pIP501 
mediated its own DNase-resistant transfer by filter mating and mo- 
bilized the 3.6-megadalton non-self-transmissible pMV 158. Pneumo- 
coccal strains acted as donors or as recipients for intraspecies trans- 
fers and for interspecific transfers with Streptococcus faecalis. 
Transfer-deficient mutants of pIP501 have been found. 


6610 DNase-resistant transfer of chromosomal cat and 
tet insertions by filter mating in pneumococcus. Shoemaker, 
N.B.; Smith, M.D.; Guild, W.R. (Duke Univ., Durham, 
NC). Plasmid (U.S.); 3: 80-87(1980). 

Genes for chloramphenicol resistance, Cm(r) and tetracy- 
cline resistance, Tc(r), which are present as heterologous insertions 
in the chromosomes of some clinical isolates of Streptococcus pneu- 
moniae (pneumococcus) and derivative strains, were transferred at 
a low frequency to other pneumococci by a DNase-resistant filter 
mating process that resembles conjugation. Cotransfer of Cm(r) and 
Tc(r) was the most common event. Neither the donor strains nor 
the transconjugants contained detectable plasmids. Transconjugants 
acted as donors for transformation and for filter mating and had 
properties similar to those of the parent strain. The presence of the 
conjugative plasmid pIP501 in the donor did not appear to influ- 
ence the transfer properties of the Cm(r) or Tc(r) determinants. 


5505 Metabolism 


6611 Methylthioadenosine nucleoside phosphorylase ac- 
tivity in Drosophila melanogaster. Shugart, L.; Tancer, M.; 
Moore, J. (Oak Ridge National Lab., TN). Contract W- 
7405-ENG-26. International Journal of Biochemistry (Eng- 
land); 10: 901-904(1979). 

An enzyme activity that brings about the phosphorolysis of 
methylthioadenosine has been isolated from Drosophila melanogas- 
ter and purified ~ 25-fold. The products of the reaction have been 
identified as adenine and methylthioribose-l-phosphate. The 
enzyme catalyzes the reverse reaction with these compounds. 


5506 Medicine 


REFER ALSO TO CITATION(S) 6466, 6647 


6612 (COO—4268-7(80)) Biomedical research with cy- 
clotron produced radionuclides. Progress report, January 1, 
1979-June 30, 1980. Laughlin, J.S.; Benua, R.S.; Gelbard, 
A.S. (Sloan-Kettering Inst. for Cancer Research, New York 
(USA)). Sep 1980. Contract AS02-77EV04268. 119p. NTIS, 
PC A06/MF AOl1. 

Separate abstracts were prepared for the 24 papers presented 
in this progress report dealing with the use of radionuclides pro- 
duced by the cyclotron. (KRM) 
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6613 (COO—4268-7(80), pp 1-2) Biomedical research 
with cyclotron produced radionuclides. Sep 1980. 

In Biomedical research with cyclotron produced radionu- 
clides. Progress report, January 1, 1979-June 30, 1980. 

A summary of cyclotron runs including radionuclides, beam- 
on-time and diagnostic use of the radionuclide is presented. (KRM) 


6614 (COO—4268-7(80), pp 3-16) Evaluation of chemo- 
therapy on tumor uptake of N-13-L-glutamate and N-13-L- 
glutamine. Sep 1980. 

In Biomedical research with cyclotron produced radionu- 
clides. Progress report, January 1, 1979-June 30, 1980. 

A variety of studies are discussed in which the effect of che- 
motherapy on tumor uptake of nitrogen-13 from labeled sodium L- 
glutamate or sodium L-glutamine is assessed. Lymphangiosarcomas, 
osteogenic sarcomas and brain neoplasms were examined. (KRM) 


6615 (COO—4268-7(80), pp 17-18) Pancreatic imaging 
with }*N-L-amino acids. Sep 1980. 

In Biomedical research with cyclotron produced radionu- 
clides. Progress report, January 1, 1979-June 30, 1980. 

This project is directed toward the evaluation of '*N-L-glu- 
tamate and other amino acids labeled with 10-minute nitrogen-13 
for pancreatic visualization by means of the PCT-4200 camera for 
making focal-plane and/or transaxial tomographic projections in 
organs. 


6616 (COO—4268-7(80), pp 19) Tomographic skeletal 
imaging with ‘*F-fluorine. Sep 1980. 

In Biomedical research with cyclotron produced radionu- 
clides. Progress report, January 1, 1979-June 30, 1980. 

This study is directed toward the evaluation of ‘*F sodium 
fluoride for use in skeletal imaging in the transaxial tomographic 
projection to increase diagnostic accuracy of bone imaging in some 
patients. 


6617 (COO—4268-7(80), pp 20) Bicarbonate pool visu- 


alization using *'CO.. Sep 1980. 

In Biomedical research with cyclotron produced radionu- 
clides. Progress report, January 1, 1979-June 30, 1980. 

This study was undertaken to delineate tumors in humans by 
external imaging using the gamma rays emitted incidentally to the 
decay of carbon 11 with the use of the PCT-4200 positron emis- 
sions tomography camera. Increased uptake of carbon 11 in the 
tumor region was noted in all ten patients with osteogenic sarcoma 
who were evaluated. (KRM) 


6618 (COO—4268-7(80), pp 25-28) Irradiation of osse- 
ous tumors with *?P/**P-HEDP. Sep 1980. 

In Biomedical research with cyclotron produced radionu- 
clides. Progress report, January 1, 1979-June 30, 1980. 

The goal of this study is the development and clinica! imple- 
mentation of 1-hydroxy-ethylidine-diphosphonate (HEDP) labeled 
with B~ emitting isotopes of phosphorus as an agent for therapy of 
metastatic osteogenic sarcoma and skeletal metastases of other 
tumors. Studies conducted in the past year were developed to de- 
termine hematopoietic effects of **P-HEDP alone and in combina- 
tion with high dose methotrexate with citrovorum factor rescue in 
patients with metastatic osteogenic sarcoma. There appears to be no 
acute effects on the hematopoietic system which can be attributed 
to HEDP. 


6619 (COO—4268-7(80), pp 29-38) Ru-103 and °*’Ru 
transferrin as tumor-localizing agents. Sep 1980. 

In Biomedical research with cyclotron produced radionu- 
clides. Progress report, January 1, 1979-June 30, 1980. 

The tissue distribution of ‘Ru and *’Ru labeled transferrin, 
potential tumor-localizing radiopharmaceuticals are compared to 
®7Ga citrate. Ru-97 transferrin was used to image a spontaneous 
tumor in a dog and to determine the blood clearance in the dog and 
in the mouse. 


6620 (COO—4268-7(80), pp 39-42) Labeled tertiary dia- 
mines as tumor-localizing agents in mice. Sep 1980. 

In Biomedical research with cyclotron produced radionu- 
clides. Progress report, January 1, 1979-June 30, 1980. 
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Selenium-75 labeled di-8-(morpholinoethy])-selenide 
(MOSE) and di-8-(piperidinoethyl)-selenide (PIPSE) have been lo- 
calized in tumors and other tissues with low intracellular pH. The 
tumor concentration of PIPSE is modest. The tumor to blood and 
tumor to muscle ratios are quite significant though. (KRM) 


6621 (COO—4268-7(80), pp 53-56) ‘*F-4-fluoroestra- 
diol and analogues as potential agents for detecting hormone 
dependent tumors. Sep 1980. 

In Biomedical research with cyclotron produced radionu- 
clides. Progress report, January 1, 1979-June 30, 1980. 

The purpose of this study is to synthesize '*F-4-fluoroestra- 
diol and specific analogues and to determine whether they will bind 
sufficiently with estrogen receptor positive-tumors in rats and dogs 
to allow detection by scanning. 


6622 Tantalum-178 radiopharmaceuticals for lung and 
liver imaging. Neirinckx, R.D.; Holman, B.L.; Davis, M.A. 
(Harvard Medical School, Boston, MA). pp 801-809 of 
Radiopharmaceuticals. II. New York, NY; Society of Nu- 
clear Medicine, Inc. (1979). 

From 2. international symposium on radiopharmaceuticals; 
Seattle, WA, USA (18 Mar 1979). 

A W-178-Ta-178 generator system has been developed in our 
laboratory. The influence of the volume and HCIl-H2O2 concentra- 
tion of the eluent on Ta-178 yield was investigated and an electro- 
phoretic study of the Ta-178 eluate was undertaken in order to pro- 
vide useful information for synthesizing Ta-178 labeled 
radiopharmaceuticals. Tantalum-178 has been incorporated into par- 
ticulate matter of discrete size range for imaging of the lungs (stan- 
nous human albumin microspheres and ferrous hydroxide macroag- 
gregates) and liver (stannous human albumin minimicrospheres, tan- 
talum hydroxide-gelatin colloid, microaggregated stannous albu- 
min). Animal distribution in rats and scintigraphy studies in rabbits 
and monkeys suggest that these agents are comparable to the cur- 
rently used Tc-99m lung and liver agents. 


6623 Tomographic scanning ——— with ionization 
detector means. Racz, J. A.; Seppi, E. J. (to General Elec- 
tric Co). US Patent 4,217, 498. 12 Aug 1980. Filed date 20 
Jun 1978. vp. 

An axial tomography system is disclosed which includes an 
assembly rotatable about an axis extending along a central opening 
defined therein, and means for positioning the body portion to be 
examined within the central opening so that the axis of assembly 
rotation is perpendicular to a plane passing through the bodily 
structures to be examined. A source of penetrating radiation is 
mounted on the assembly toward one side thereof and provides ra- 
diation in the form of a fan beam. Means are provided for rotating 
the assembly so that the fan beam impinges upon said body portion 
at a plurality of incident directions. Detector means for the radi- 
ation are positioned on the assembly opposite the source, enabling 
detection of radiation which traverses laterally and is not absorbed 
in the thin body section in which the aforementioned plane resides. 
The detector means is preferably of the ionization type, and may 
comprise an array of side-by-side elongated cells, the principal axis 
of each cell being oriented along a radius extending toward the ra- 
diation source. Collimating means overlie the detector means and 
serve to assure that the radiation incident on each cell is only that 
which has passed through an appropriate element of the body por- 
tion being examined. 


6624 Tomographic scanning apparatus with ionization 
detector means. Racz, J. A.; Seppi, E. J. (to General Elec- 
tric Co). US Patent 4,217,499. 12 Aug 1980. Filed date 23 
Aug 1978. vp. 

An axial tomography system is disclosed which includes an 
assembly rotatable about an axis extending along a central opening 
defined therein, and means for positioning the body portion to be 
examined within the central opening so that the axis of assembly 
rotation is perpendicular to a plane passing through the bodily 
structures to be examined. A source of penetrating radiation is 
mounted on the assembly toward one side thereof and provides ra- 
diation in the form of a fan beam. Means are provided for rotating 
the assembly so that the fan beam impinges upon said body portion 
at a plurality of incident directions. Detector means for the radi- 
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ation are positioned on the assembly opposite the source, enabling 
detection of radiation which traverses laterally and is not absorbed 
in the thin body section in which the aforementioned plane resides. 
The detector means is preferably of the ionization type, and may 
comprise an array of side-by-side mutually insulated strip elec- 
trodes, spaced from a common high voltage electrode. The princi- 
pal axis of each electrode is oriented along a radius extending 
toward the radiation source, and the ionization space between such 
strip and the common electrode can be regarded as defining a cell 
the principal axis of which is similarly oriented. Collimating means 
overlie the detector means and serve to assure that the radiation in- 
cident on each such cell is only that which has passed through an 
appropriate element of the body portion being examined. 


6625 Positron tomography of the heart. Phelps, M.E.; 
Schelbert, H.R.; Hoffman, E.J.; Huang, S.C.; Kuhl, D.E. 
(UCLA School of Medicine, Los Angeles, CA). Contract 
AM05-76-SF000012. Progress in Nuclear Medicine (Switzer- 
land); 6: 183-209(1980). 

This chapter provides brief descriptions of positron tomo- 
graphs, with the ECAT tomograph as a specific example, the cy- 
clotron, types of labeled compounds that have been prepared, and 
demonstrates positron tomography with the use of 'F-fluorodeox- 
yglucose for glucose metabolism and '*HNs for capillary perfusion. 
Examples of tomographic gated blood pool imaging with ''CO are 
also shown. 


5508 Morphology 


REFER ALSO TO CITATION(S) 6526, 6527, 6528, 6529, 6531, 6540, 6541, 
6545, 6562, 6564, 6569 


5510 Physiological Systems 


REFER ALSO TO CITATION(S) 6494, 6503, 6504, 6505, 6509, 6511, 6514, 
6515, 6519, 6520, 6521, 6522, 6523, 6525, 6533, 6542, 6543, 6551, 6552, 6554, 
6565, 6566, 6567, 6570, 6571, 6572, 6573, 6574, 6575, 6580, 6581, 6582, 6583, 
6585, 6586, 6622, 6645 


6626 Light conversion efficiency on photosynthesis. 
Radmer, R.J.; Kok, B. Contract E(i it 1)-3326. pi me ee i3s nf 
Encyclopedia of plant physiology. New series, Vol. 
tosynthesis I. Trebst, A.; Avron, M. (eds.). New York, NY 
Springer-Verlag (1977). 

The question of photosynthetic efficiency can be approached 
in two ways: the more fundamental measurement is the determina- 
tion of the fraction of the radiation absorbed by the photosynthetic 
pigments that is utilized. It is usually expressed as quantum yield 
(O2/hv) or energy efficiency (calories fixed as chemical potential/ 
calories absorbed), and is related to the efficiency of the photosyn- 
thetic machinery. In the more holistic field approach, one deter- 
mines the fraction of incident radiant energy on a given area that is 
fixed as organic plant material. Such an approach reflects losses due 
to dissimilatory processes of the plant and incomplete light absorp- 
tion (a field that is only partially covered with leaves). In the fol- 
lowing sections, we will consider photosynthetic efficiency from 
each of these viewpoints. 
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5601 Radiation Effects 
REFER ALSO TO CITATION(S) 5843, 5847, 6445, 6622, 6625 


6627 (COO—4268-7(80), pp 21-23) Method to study 
vascular changes in lung el to radiation. Sep 1980. 

In Biomedical research with cyclotron produced radionu- 
clides. Progress report, January 1, 1979-June 30, 1980. 

Carbon-11 labeled carbon monoxide is used to measure 
changes in circulating hemoglobin volume in primary carcinoma 
within lung and in normal lung resulting from radiation treatment. 
This ‘CO method is being extended to the quantitative measure- 
ment of circulating hemoglobin blood volumes in a variety of 
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tumors in humans in an attempt to measure tumor response to 
chemical therapy; namely, the accessibility of the chemical to the 
tumor provided by an adequate vascular system. 


6628 (COO—4268-7(80), pp 24) Assessment of potas- 
sium-38 as a myocardial agent. Sep 1980. 

In Biomedical research with cyclotron produced radionu- 
clides. Pro report, Jan 1, 1979-June 30, 1980. 

Scalitears Getlinure bas 3 been obtained regarding the appli- 
cability of Potassium-38 as an agent for assessing the myocardium. 
Initial studies revealed that **K accumulates almost maximally in 
the hearts of dogs and monkeys within a few minutes. Two human 
subjects have been studied with K-38, using the dynamic, focal 
plane and tomographic modes of the PCT-4200 positron camera. 


6629 (COO—4268-7(80), pp 43-44) Metabolism of ‘°N- 
ammonia in portacaval shunted rats. Sep 1980. 
In Biomedical research with cyclotron produced radionu- 


clides. Progress rt, January 1, 1979-June 30, 1980. 
The gross distribution of 13N-ammonia in rats was studied to 


determine the roles of various tissues and organs in ammonia me- 
tabolism. In rats with a portacaval shunt, a number of striking alter- 
ations in the patterns of '*N tissue content were observed. (KRM) 


(COO—4268- 70. 
tabolism at rat lung. Sep 19 
In Biomedical = day a cyclotron produced radionu- 


clides. _ ress report, Jan 1, 1979-June 30, 1980. 
minutes after the’ i.v. injection of N-ammonia in 


rats, high concentrations of **N are measured in the lungs. Further- 
more, the lungs maintained a more than 30-fold concentration gra- 
dient, with respect to the blood, of '*N-labeled ammonia and neu- 
tral amino acids. These studies demonstrate glutamine synthesis in 
the lung, a finding which may have important implications for dis- 
eases involving abnormal ammonia metabolism such as hepatic 
coma. (KRM) 


pp 45-48) ‘°N-ammonia me- 


6631 (COO—4268-7(80), pp 49-52) Metabolism of '*N- 
ammonia and L-amino acids in normal and disease 


labeled 
states. Sep 1980. 
In Biomedical research with cyclotron produced radionu- 


clides. Progress report, January 1, 1979-June 30, 1980. 
The distribution of '*N in rat tissues following intravenous 


injection of ™N-labeled ammonia and L-amino acids was deter- 
mined at 12 seconds after i.v. injection. These measurements are 
useful in estimating the first-pass fractional extraction of these com- 
pounds in tissue and in detecting interorganal flux of these com- 
pounds and their metabolites at early times after injection. 


6632 (COO—4268-7(80), pp 57-65) Synthesis and in 
vivo measurement of dopamine receptor-binding with ‘*F ha- 
loperidol. Sep 1980. 

In Biomedical research with cyclotron produced radionu- 
clides. Progress report, January 1, 1979-June 30, 1980. 

Dopaminergic pathways are involved in several important 
brain functions including control of movement, autonomic function 
and mental and emotional status. Direct labeling of dopamine re- 
ceptor-sites has been attempted using ‘*F-labeled-haloperidal which 
was prepared in our lab by a no-carrier-added synthesis. This label- 
ing method may reveal the regional distribution and levels of recep- 
tors with the possibility of gaining a greater understanding of pain. 
(KRM) 


(COO—4268-7(80), pp 66-79) Synthesis and evalu- 
> ol of "'C-amino acids for pancreatic imaging, tumor local- 
— and regional amino acid transport measurement. Sep 

In Biomedical research with cyclotron produced radionu- 
clides. Progress report, January 1, 1979-June 30, 1980. 

The purpose of this study is to synthesize (1-''C)-alpha- 
aminoisobutyric acid, DL-valine-1-''C and related compounds, to 
evaluate these compounds and optical isomers as potential tumor or 
pancreatic scanning agents, and for measurement of tumor and 
other organ amino acid transport rates. 


6634 (COO—4268-7(80), pp 88-99) Positron emission 
tomography: review and applications. Sep 1980. 
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In Biomedical research with cyclotron produced radionu- 
clides. Progress report, January 1, 1979-June 30, 1980. 

Clinical, animal and instrumentation development research 
studies using the Model 4200 Positron Camera. Tomograph are re- 
viewed. In addition, the design details for two commercially availa- 
ble positron-emission transmutation tomographic designs: ORTEC 
ECAT II, and the Cyclotron Corporation PCT 4500 are compared. 
(KRM) 


6635 (COO—4268-7(80), pp 106-107) Radiation expo- 
sure summary. Sep 1980. 

In Biomedical research with cyclotron produced radionu- 
clides. Progress report, January 1, 1979-June 30, 1980. 

The annual cumulative whole body y and x- radiation expo- 
sure of individuals participating in the cyclotron production of ra- 
dioisotopes at Sloan-Kettering Institute are summarized. 


6636 (DOE/EV/04322—2) Comprehensive progress 
report. Little, J.B. (Harvard Univ., Boston, MA (USA). 
School of Public Health). 1 Jul 1980. Contract AS02- 
77EV04322. 10p. NTIS, PC A02/MF AO1. 

The goal of this research project during the past three years 
has been to characterize the effects of alpha radiation in the induc- 
tion of malignant transformation in vitro. A ***PuO2 source was 
constructed and mounted in a specially designed chamber which al- 
lowed uniform alpha particle irradiation of monolayer cultures in 
100 mm plastic Petri dishes at a dose-rate of 24 rads/min. The bio- 
logic effects were compared with those observed with 220 Kv x- 
rays. The induction of sister chromatid exchanges (SCE) and gross 
chromosomal aberrations by alpha radiation was studied in parallel 
experiments. The maximally effective dose for the induction of 
SCE by alpha particles was about 5% of that required for x-rays, 
though the actual frequencies induced were somewhat lower. As in 
the case of survival and transformation, no decline occurred in the 
level of chromosome aberrations in alpha-irradiated cells when they 
were held in the stationary phase of growth after exposure. Finally, 
preliminary experiments have been initiated to study transformation 
induced by incorporated radioisotopes of varying LET. '*IudR, 
which emits densely ionizing Auger electrons, appears to be sever- 
al-fold more effective per decay than *H-thymidine. These results 
generally confirm those obtained for external alpha irradiation. 


6637 Differences in cell-cycle progression delays after 
exposure to ***Pu a particles compared to x rays. Raju, 
M.R.; Johnson, T.S.; Tokita, N.; Carpenter, S.; Jett, J.H. 
(Univ. of California, Los Alamos, NM). Radiation Research 
(U.S.); 84: No. 1, 16-24(Oct 1980). 

Cultured Chinese hamster cells (V79) were exposed to ***Pu 
a particles or 250 kVp x rays at doses resulting in similar cell sur- 
vivals (i.e., 50, 10, and 1%). The DNA distributions of cells at dif- 
ferent times after radiation exposure were measured using flow cy- 
tometry. Results indicated that after exposure to a particles, V79 
cells showed significantly prolonged late S phase delay compared 
to x rays for comparable cell-killing doses. Retention of cells in late 
S subsequent to a-particle exposure caused a longer mitotic delay 
compared to x rays for a given survival level, consistent with the 
observation that for the endpoint of mitotic delay the RBE for 
high-LET radiation is higher than the RBE for cell killing. 


6638 (UCRL—84927) Radiological considerations of 
phosphegypsum utilization in agriculture. Lindeken, C.L. 
(California Univ., Livermore (USA). Lawrence Livermore 
National Lab.). 31 Oct 1980. Contract W-7405-ENG-48. 
22p. (CONF-801161—1). NTIS, PC A02/MF AOl. 

From International symposium on phosphogypsum; Lake 
Buena Vista, FL, USA (5 Nov 1980). 

The radiological concerns associated with phosphogypsum 
utilization in agriculture have been placed in perspective by consid- 
ering the consequences of a hypothetical case involving heavy long 
term applications of phosphogypsum. In California, such a schedule 
might consist of an initial gypsum application of 10 tons/acre fol- 
lowed by alternate year applications of 5 tons/acre. If the radium 
content of the gypsum were 15 pCi/g and the till depth 6 inches, 
this schedule could be maintained for more than 100 years before 
the radium buildup in the soil would reach a proposed federal con- 
centration limit of 5 pCi/g. An agricultural worker spending 40 ha 
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week in a field containing 5 pCi/g of radium would be exposed to 
terrestrial radiation of about 7 uR/h above background. This expo- 
sure would result in an annual radiation dose of about 15 mrem, 
which is 3% of the recommended limit for an individual working in 
an uncontrolled area. Five pCi/g of radium in the soil could gener- 
ate airborne radon daughter concentrations exceeding the concen- 
tration limit proposed for residential exposure. However, as residen- 
tial exposure limits are predicated on 75% of continuous occupan- 
cy, these limits should not be applied to agricultural workers be- 
cause of the seasonal nature of their work. Radium uptake by food 
crops grown in the hypothetical soil would result in a 50 year inte- 
grated dose to the bone surface of 1.4 rem. This dose is conserva- 
tively based on the assumption that an adult's total vegetable diet 
comes from this source and that consumption was continuous 
during the 50 year period. 


6639 Potentially lethal and DNA radiation damage: si- 
milarities in inhibition of repair by medium containing D.O 
and by hypertonic buffer. Ben-Hur, E.; Utsumi, H.; Elkind, 
M.M. (Argonne National Lab., IL). Contract W-31-109- 
fia Radiation Research (U.S.); 84: No. 1, 25-34(Oct 
1980). 

Killing of log-phase V79 Chinese hamster cells by ionizing 
radiation is enhanced when cells are treated immediately after irra- 
diation with anisotonic phosphate-buffered saline or with medium 
containing 90% D.2O. These treatments are not toxic to unirradiated 
cells. In medium containing D2O, cells are unable to repair suble- 
thal damage; however, repair occurs after a shift to normal 
medium. Thus, as is observed with anisotonic buffer, enhanced kill- 
ing by medium containing D2O does not prevent cells from repair- 
ing sublethal damage. Further aspects of the enhanced expression of 
potentially lethal damage by medium containing D2O and by aniso- 
tonic buffer are also similar. For example, both are largely ineffec- 
tive after treatments involving nonionizing radiation, and both 
treatments retard the repair of DNA breaks. From the foregoing, 
and the partial overlapping of enhanced killing due to medium con- 
taining D2O and due to hypertonic saline, we infer that the latter 
treatments affect the repair, or reparability, of the same sensitive 
targets. 


6640 DNA repair and replication in cells of Escherichia 
coli made permeable with hypotonic buffers. Boye, E. (Ar- 
gonne National Lab., IL). Radiation Research (U.S.); 84: No. 
1, 35-45(Oct 1980). 

Hypotonic buffers (20 mM phosphate or 40 mM Tris) were 
found to make cells of Escherichia coli permeable to low-molecu- 
lar-weight compounds without significantly affecting cell viability. 
When cells of E. coli were suspended in hypotonic buffers during 
irradiation no repair of radiation-induced DNA single-strand breaks 
occurred. Addition of the four deoxyribonucleoside triphosphates 
and Mg?-+ after irradiation brings about a recovery of the rejoin- 
ing ability. NAD stimulated repair in the presence of the four deox- 
yribonucleoside triphosphates and Mg*+, while the presence of 
ATP had no significant effect. The initial yield of radiation-induced 
DNA single-strand breaks was increased in cells treated with hypo- 
tonic buffers. This is explained by an efflux of a large fraction of 
the intracellular compounds containing sulfhydryl groups. Cells of 
E. coli in 40 mM Tris buffer incorporated exogenous deoxyribonu- 
cleoside triphosphates at half the rate observed in cells made per- 
meable by toluene. This DNA synthesis occurred in polAl cells and 
was ATP dependent and thus probably represents semiconservative 
replication. 


6641 Bone marrow changes after localized acute and 
fractionated x irradiation. El-Naggar, A.M.; Hanna, I.R.A.; 
Chanana, A.D.; Carsten, A.L.; Cronkite, E.P. (Brookhaven 
National Lab., Upton, NY). Radiation Research (U.S.); 84: 
No. 1, 46-52(Oct 1980). 

These studies were performed to compare the effects of 
single and fractionated localized irradiation doses to bone marrow 
on depletion and recovery of various hemopoietic cell lines. Mice 
received radiation to right thighs while the rest of the body was 
shielded. Single exposures ranged from 1000 to 10,000 rad and frac- 
tionated exposures ranged from total doses of 1000 to 6000 rad. 
Animals were sacrificed from 1 to 84 days after exposures. Stained 
sections of femurs were studied for total cellularity, megakaryo- 
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cytes, immature cells (pro- and basophilic erythroblasts, myelob- 
lasts, and promyelocytes), and lymphoid cells (lymphocytes and 
monocytes). In general, a dose-time-dependent response depletion 
pattern was seen for various cellular elements examined irrespective 
of the mode of radiation exposure. With fractionated schedules, all 
hemopoietic cell lines with the exception of megakaryocytes at- 
tained essentially control values by 12 weeks after the last radiation 
exposure irrespective of the total radiation dose. Megakaryocytes 
appeared to be less efficient in regenerating in and/or repopulating 
the exposed marrow. With single exposures, all hemopoietic cell 
lines examined failed to regenerate at radiation doses above 5000 
rad. 


6642 Salicylic acid failed to increase the efficacy of Ca- 
DTPA in the decorporation of plutonium and americium. 
Jones, C.W.; Lloyd, R.D.; Mays, C.W. (Univ. of Utah, Salt 
Lake City). ‘Contract DE-AC02-76EV00119. Radiation Re- 
search (U.S.); 84: No. 1, 149-151(Oct 1980). 

Male and female C57BL/Do mice were each given a single 
ip injection of /sup 237 + 239/Pu + **'Am as the citrate complex 
at 45 days of age. Twice-weekly ip injections of either 500 ymole/ 
kg Ca-DTPA or 500 pmole/kg Ca-DTPA mixed just before injec- 
tion with 2000 umole/kg salicylic acid (SA) were begun 3 days 
after nuclide administration and continued for 5 weeks. Control 
mice were injected each time with isotonic saline. Nuclide retention 
was determined by in vivo y-ray counting using a Nal(T1) crystal 
spectrometer. At the end of treatment, total-body retention of Pu 
or Am in the mice given Ca-DTPA was significantly lower (P < 
0.001) than that in the control animals. Mice treated with Ca- 
DTPA plus SA were statistically indistinguishable from mice treat- 
ed with Ca-DTPA alone (P > 0.70 for *’Pu and P > 0.20 for 
241 Am). 


6643 Effects of argon ions on synchronized Chinese 
hamster cells. Raju, M.R. (Univ. of California, Los Alamos, 


NM); Bain, E.; Carpenter, S.G.; Jett, J.; Walters, R.A.; 
Howard, J.; Powess-Risius, P. Radiation Research (U.S.); 84: 
No. 1, 152-157(Oct 1980). 

The results of variation in radiosensitivity within the cell 
cycle of cultured Chinese hamster cells (line CHO) after exposure 
to argon ions compared to x rays are reported. The cells were first 
synchronized by mitotic selection and resynchronized in the region 
of late G:/early S phase by treatment with hydroxyurea (10/sup - 
3/ M). A fixed argon-ion dose of 400 rad at the distal end of a 
ridge-filter-modified Bragg peak or a 150-kVp ‘x-ray dose of 900 rad 
was used to expose cells at different stages in the cell cycle. The 
results indicate that the variation (ratio of maximum survival tomin- 
imum survival) was approximately 25-fold for x rays, whereas there 
were no significant variations within the cell cycle for argon ions. 
Complete cell-survival curves also were obtained for argon ions 
and x rays at che G;/S boundary and in late S phase. No significant 
difference in radiosensitivity for argon ions was observed between 
these two cell phases. The RBE for late S cells decreased rapidly 
with increasing dose, whereas the RBE for cells at the G:/S 
boundary appeared independent of dose. At a therapeutically rele- 
vant dose per fraction of 200 rad, the RBE values for argon ions 
for cells at the G;/S boundary and in late S phase were 1.7 and 9.8, 
respectively. 


6644 Cell-survival measurements as a function of depth 
for a high-energy argon-ion beam. Raju, M.R. (Univ. of Cali- 
fornia, Los Alamos, NM); Bain, E.; Carpenter, S.G.; 
Howard, J.; Lyman, J.T. Radiation Research (U.S.); 84: No. 
1, 158-163(Oct 1980). 

The data on cell killing as a function of depth of penetration 
for a ridge-filter-modified argon-ion beam show that, unlike other 
heavy ions, uniform dose across the peak (except for a higher dose 
at the distal end to compensate for high-LET saturation effects) re- 
sulted in uniform cell killing across the peak. The advantage of 
dose localization for argon ions with a range of 15 cm is still main- 
tained. Argon ions may have potential applications in treating 
tumors currently being considered for neutron radiotherapy. 


ERA VOL. 6,NO.5/ 892 


6645 Transfer coefficients of radionuclides secreted in 
milk of dairy cows. Sam, D. (Naval Surface Weapons 
Center, White Oak Lab., Silver Spring, MD); Williams, 
W.F.; Rockmann, D.D.; Allen, J.T. Journal of Dairy Science 
(U.S.); 63: No. 9, 1447-1450(Sep 1980). 

This study simulated experimentally the transfer of radionu- 
clides to milk of dairy cows on a worst-case situation using various 
radionuclides known to emanate from nuclear power stations and 
which have been detected on particulates. Two lactating Holstein 
cows were administered orally one gelatin capsule containing 10 ra- 
dionuclides in water-soluble form per day for 14 consecutive days. 
Milk samples were collected and aliquots analyzed in a germanium 
lithium-drifted detector coupled to a 2048-multichannel gamma-ray 
analyzer to measure smal] amounts of complex mixtures of radionu- 
clides. The transfer coefficients of the radionuclides were calculated 
when their secretion in milk reached or approached a plateau of 
concentration. The radionuclides and their transfer coefficients to 
milk were: chromium™ less than 0.01%; manganese** 0.033 +- 
0.005%; cobalt™ 0.01 +- 0.002%; iron®® 0.0048 +- 0.002%; zinc® 
0.31 +- 0.07%; selenium” 0.29 +- 0.1%; antimony'’™ 0.011 +- 
0.003%; iodine'*! 0.88 +- 0.05%; and cesium**’ 0.79 +- 0.08%. 


Plutonium uptake by marine phytoplankton in cul- 
yo Fisher, N.S.; Olson, B.L.; Bowen, V.T. (Woods Hole 
Oceanographic Inst., Mass.). Limnology and Oceanography 
(U.S.); 25: No. 5, 823-839(Sep 1980). 

At environmentally realistic atom concentrations *’Pu 
tracer was used to examine Pu uptake by unialgla cultures of Tha- 
lassiosira pseudonana (live and dead), Thalassiosira sp., and Platy- 
monas sp., as well as by glass particles. Live or dead cells and glass 
particles accumulated Pu at similar rates, indicating that initial 
uptake was a passive phenomenon. Uptake was strongly affected by 
the nature of particle surfaces, but much less by composition of the 
media. Cells from rapidly growing cultures took up more Pu, than 
did those from late log or senescent cultures. Acid-washed glass 
took up more Pu, faster, than did unwashed glass. Cells accumulat- 
ed more Pu from uv-treated seawater than from seawater untreated 
or enriched with f/50-level EDTA or f/50 vitamins; from complete 
f/50 medium uptake was even less, as with f/50 trace metals + 
EDTA. After a shot uptake Pu was 25% removable in tracer-free 
media, but after 3 days of uptake none was removable in seawater 
or exometabolite media, and only 15% in f/50-level EDTA. The 
data support the hypothesis that Pu in marine environments asso- 
ciates with suspended particles that could act as vertical vectors for 
this element. 
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6647 (BNL—28621) Calcitonin treatment of osteoporo- 
sis. Agrawal, R.; Wallach, S.; Cohn, S.; Tessier, M.; Verch, 
R.; Hussain, M.; Zanzi, I. (Albany Medical Coll., NY 
(USA); Brookhaven National Lab., Upton, NY (USA )). 
1980. Contract AC02-76CHO00016. 10p. P(CONF-8010148— 
1). NTIS, PC A02/MF AO1. 

From Calcitonin meeting; Milan, Italy (14 Oct 1980). 

The results of a controlled study of the effiacy of administra- 
tion of calcitonin in arresting the progression of osteoporosis in 
male patients is presented. (ACR) 


6648 (ORNL/EIS—151) Scientific rationale for the se- 
lection of toxicity testing methods: human health assessment. 
Ross, R.H.; Ryon, M.G.; Daugherty, M.W.; Drury, J.S.; 
Ensminger, J.T.; Cone, M.V. (Oak Ridge National Lab., 
TN (USA)). Dec 1980. Contract W-7405-ENG-26. 423p. 
(EPA—560/1-80-001). NTIS, PC A18/MF AOI. 

This document is the first of a two-part literature analysis of 
parameters associated with the various toxicity testing methods (test 
animal selection, pathology requirements, etc.). Acute, subchronic, 
chronic, and carcinogenic testing methods are covered; a discussion 
of some basic experimental considerations is also included. This 
report was prepared for the purpose of assisting and supporting the 
US Environmental Protecton Agency in its efforts to develop 
guidelines for more efficient and economical testing procedures. 
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(UCRL—85238) Developing realistic loss 
pow for air pollutant stress. Kercher, J.R. (California 
Univ., Livermore (USA). Lawrence Livermore National 
Lab.). Dec 1980. Contract W-7405-ENG-48. 24p. (CONF- 
800886—1). NTIS, PC A02/MF AO1. 

From E. C. commemorative symposium; Minneapo- 
lis, MN, USA (20 Aug 1980). 

We uave developed a model of crop photosynthesis, growth, 
and yield under pollutant stress. The model simulates the growth 
and development of crop plants over the course of a growing 
season. The model uses biochemical and diffusive calculations to 
determine photosynthesis as a function of light, temperature, CO. 
and a sulfur compound (SO: or H2S). The model allocates photo- 
synthate to the various plant compartments; calculates light pene- 
tration in the canopy; gaseous uptake of the sulfur compound; and 
the effect of water balances on stomatal resistance. An extensive ex- 
perimental data base is required to parameterize the model and en- 
vironmental conditions must be known for model operation. We 
outline further experimental work that is required to develop more 
reliable models. Such work should include the effects of pollutants 
on the long-term behavior of photosynthesis, allocation, energy 
costs of repair of pollutant damage, and interactions with plant nu- 
trition. 


6650 (UR—3490-1826) Behavior as a common focus of 
toxicology and nutrition. Weiss, B. (Rochester Univ., NY 
(USA). School of Medicine and Dentistry). 1980. Contract 
AC02-76EV03490. 28p. (CONF-8003119—1). NTIS, PC 
A03/MF AOI. 

From Nutrition and behavior conference; Williamsburg, VA, 
USA (7 Mar 1980). 

Behavior as an index of toxicity parallels its role as an index 
of nutritional impairment, just as toxicology and nutrition share 
other common themes. Intersections among the three disciplines 
arise because foodstuffs serve as one of the major routes of toxic 
exposure and also because food elements modify toxicity. With this 
perspective, the safety of our food supply is examined in the con- 
texts of essential nutrients, toxins, toxic metals, manufactured con- 
taminants, self-administered toxicants, and food additives. 


6651 Differentiation of normal and cultured preneoplas- 
tic tracheal epithellal cells in rats: importance of epithelial 
mesenchymal interactions. Terzaghi, M.; Klein-Szanto, 
A.J.P. (Oak Ridge National Lab., TN). Contract W-7405- 
ENG-26. Journal of the National Cancer Institute (U.S.); 65 
No. 5, 1039-1048(Nov 1980). 

Changes in the dependence on mesenchymal tissues for sur- 
vival and differentiation in inbred F344 female rats were investigat- 
ed in tracheal epithelial cells exposed to  /7,12- 
dimethylbenz[aJanthracene (DMBA) and 12-0- 
tetradecanoylphorbol 13-acetate (TPA). Fresh suspensions of 
normal tracheal epithelium or cultured preneoplastic cells were in- 
oculated into isolated organ segments (trachea, esophagus, bladder, 
or small intestine) or into Dacron containers that were then im- 
planted subdermally into isogenic recipients. At various times after 
cell inoculation and implantation, tissues were removed for histolo- 
gic evaluation. Normal cells inoculated into frozen-thawed trachea, 
esophagus, bladder, and intestine yielded a regular mucociliary epi- 
thelium. Normal cell inocula did not, however, survive in trachea 
previously heated (100°C), fixed in ethanol, or digested with colla- 
genese; nor did normal cells survive in Dacron containers unless 
tracheal fibroblasts plus epithelial cells were inoculated together. 
DMBA.- and TPA-exposed cell populations with increased growth 
capacity in vitro survived and differentiated on all of the above 
substrates. For survival and differentiation in vivo, preneoplastic 
cells appeared to have less stringent substrate requirements than did 
normal cells. Application of the described techniques to the study 
of changes occurring early in the development of neoplastic disease 
is discussed. 


6652 Polycyclic aromatic primary amines as determi- 
nant chemical mutagens in petroleum substitutes. Guerin, 
M.R.; Ho, C.; Rao, T.K.; Clark, B.R.; Epler, J.L. (Oak 
Ridge National Lab., TN). Contract W-7405-ENG-26. Envi- 
ronmental Research (U.S.); 23: No. 1, 42-53(Oct 1980). 
Petroleum crude oils and coal- and shale-derived petroleum 
substitutes have been separated by chemical class and the class frac- 
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tions have been subjected to bacterial mutagenicity testing. Alkaline 
constituents of the petroleum substitutes are found to make major 
contributions to their mutagenicities. High-resolution chromatogra- 
phic and spectroscopic analysis of alkaline subfractions enriched in 
mutagenic activity show the causative agents to be polycyclic aro- 
matic primary amines. The amines may be responsible for the in- 
creased biological activity of coal- and shale-derived petroleum 
substitutes relative to petroleum. 


6653 Multispecies retention for cadmium. 
Thomas, R.G.; Wilson, J.S.; London, J.E. (Los Alamos Sci- 

entific Lab. , NM). Environmental Research (U.S.); 23: No. 1, 
191-207(Oct 1980). 

The intravenous, intraperitoneal, and oral administration of 
radioisotopic cadmium to experimental animals yielded results for 
retention parameters comparable to most of those reported in the 
literature. Whole-body biological retention half-lives ranged from 
250 to 1270 days. Repeated oral administration to dogs and mon- 
keys gave an interesting pattern of buildup for stable cadmium 
intake, with equilibrium being projected at approximately 6.3 and 
55% of the repeated single dose, respectively. The kidney definitely 
is the organ of greatest concentration with time. Various retention 
parameters reported here are compared to those used in calculating 
maximum permissible concentrations of radiocadmium in air and 
water. This comparison suggests that current allowable working 
levels may be high by a factor of 100. 


6654 Serially transplantable chemically induced rat islet 
cell tumor. Chick, W.L. (Harvard Medical School, ae 
MA); Appel, M.C.; Weir, G.C.; Like, A.A.; Lauris, V.; 
Porter, J. GS: Chute, R.N. Endocrinology (U. S): 107: No. 4, 
954-960(Oct 1980). 

A serially transplantable, chemically induced pancreatic islet 
cell tumor was developed in Lewis rats. The original tumor was 
induced by the administration of streptozotocin and nicotinamide. It 
was subsequently maintained by ip or sc transplantation of tissue 
fragments into recipient animals. They were well encapsulated, 
without gross evidence of metastasis. Peroxidase immunocytoche- 
mical staining revealed a predominance of insulin-positive cells. So- 
matostatin-positive cells were also present and varied widely in 
numbers between different tumors. On electron microscopy, cells 
containing secretory granules, indistinguishable from nonneoplastic 
B-cells, were most abundant. Tumor extracts contained an average 
of 3260 yg insulin, 22.6 4g somatostatin, and 0.84 wg glucagon per 
g wet wt of tissue. 


6655 Error-free excision of the cytotoxic, mutagenic 
N?-deoxyguanosine DNA adduct formed in human fibroblasts 
by (+-)-78,8a-dihydroxy-9a,10a-epoxy-7,8,9,10- 
pA tg Yang, L.L.; Maher, V. M.: 
McCormick, J.J. (Michigan State Univ., East Lansing). 
Contract 78-4659. Proceedings of the National Academy of 
Sciences of the United States of America (U.S.); 77: No. 10, 
5933-5937(Oct 1980). 

The ability of normal diploid human fibroblasts and excision 
repair-deficient xeroderma pigmentosum cells to excise potentially 
cytotoxic or mutagenic lesions induced in DNA by (+-)-78,8a-di- 
hydroxy-9a,10a-epoxy-7,8,9,10-tetrahydrobenzo[a]pyrene was de- 
termined. The normal cells exhibited a gradual increase in survival 
with time held in confluence (recovery from potentially cytotoxic 
lesions) which was directly correlated with a gradual loss of radio- 
activity from their DNA and a gradual decrease in the frequency 
from their DNA and a gradual decrease in the frequency of in- 
duced mutations. In contrast, no loss of radioactively labeled car- 
cinogen from the DNA of the XP12BE cells could be detected 
during a 6-day period and their percent survival and frequency of 
induced mutations did not change. These results suggest that the 
N?-deoxyguanosine adduct is responsible for these biolcgical effects 
and indicate that excision repair of this lesion by the normal human 
cells is error free. 


6656 Postreplication repair and the susceptibility of Chi- 
nese hamster cells to cytotoxic and mutagenic effects of alky- 
lating agents. Friedman, J.; Huberman, E. (Oak Ridge Na- 
tional Lab., TN). Contract W-7405-ENG-26. Proceedings of 
the National Academy of Sciences of the United States of 
America (U.S.); 77: No. 10, 6072-6076(Oct 1980). 
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A cell variant (VR-43 resistant to the cytotoxic effect of N- 
methyl-N’-nitro-N-nitrosoguanidine and N-methyl-N’-nitro-N-nitro- 
sourea was isolated from Chinese hamster V79 cells for use in stud- 
ies of the relationship among cell survival, mutagenesis, and DNA 
repair by alkylating agents. After treatment with N-methyl-N’- 
nitro-N-nitrosoguanidine, the VR-43 cells exhibited mutation fre- 
quencies that were lower, on a dose basis, than those of the wild- 
type V79 cells. However, when analyzed at equicytotoxic doses, 
the VR-43 cells were more mutable than the V79 cells. No differ- 
ence in cell survival or mutagenicity could be observed after treat- 
ment with other mutagens such as N-ethyl-N’-nitro-N-nitrosoguani- 
dine, ethyl methanesulfonate, or x-rays. After treatment with N- 
methyl-N’'nitro-N-nitrosoguanidine, the VR-43 cells exhibited an en- 
hanced postreplication repair relative to the V79 cells. Based on 
these results we propose that, after treatment of these and presum- 
ably other mammalian cells with some methylating mutagens, pos- 
treplication repair can cope with DNA lesions responsible for cyto- 
toxicity and, to a lesser degree, with lesions responsible for muta- 
genicity. 


6657 Comparison of the skin tumor initiating activity of 
3-methylcholanthrene and 3,11-dimethylcholanthrene in mice. 
Slaga, T.J.; Gleason, G.L.; Hardin, L. (Oak Ridge National 
Lab., TN). Cancer Letters (Amsterdam) (Netherlands); 7: 97- 
102(1979). 

The abilities of 3-methylcholanthrene (3-MC) and 3,11-di- 
methylcholanthrene (3,11-DMC) to initiate skin tumors in Sencar 
mice were determined by using a 2-stage system of tumorigenesis. 
3,11-DMC was found to have very weak skin tumor initiating ac- 
tivity when compared to the potent activity of 3-MC. The only dif- 
ference between 3-MC and 3,11-DMC is the substitution of a 
methyl group in position 11 which is part of the K-region or the 
peri position. From these results, we suggest that an unhindered 
peri position adjacent to an angular benzene ring is necessary for 
carcinogenic activity of 3-MC. 
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6658 (CONF-801210—14) New instruments for plant 
area and personnel monitoring. Gammage, R.B.; Hawthorne, 
A.R.; Vo-Dinh, T.; Schuresko, D.D. (Oak Ridge National 
Lab., TN (USA)). 1980. Contract W-7405-ENG-26. 20p. 
NTIS, PC A02/MF AOl1. 

From 3. Miami international conference on alternative 
energy sources; Miami Beach, FL, USA (15 Dec 1980). 

Advances in portable monitoring instruments and simple lu- 
minescence techniques for analyzing polynuclear aromatic hydro- 
carbons (PNAs) are reported. A small, derivative ultra-violet ab- 
sorption spectrometer is suitable for multipollutant real-time moni- 
toring of several mono- and bicyclic aromatic vapors. A non-com- 
pound selective fluorescence spill spotter and lightpipe luminoscope 
are active instruments for measuring general surface and skin con- 
tamination, respectively. A small passive integrating filter paper ex- 
posure device that responds to PNA vapors such a pyrene is a very 
promising and recent development. Synchronous luminescence and 
room temperature phosphoresence are two attractive and simple to 
use analytical methodologies for the rapid assaying of major PNA 
compounds. Their potential for analyzing the cyclohexane extract 
of particulate matter, or incorporation into a device for the continu- 
ous monitoring of select PNAs in aerosols in near-real-time, are dis- 
cussed 


6659 (HEDL-SA—2269) How to begin developing an 
emergency plan. Stangeland, J.V. (Hanford Engineering De- 
velopment Lab., Richland, WA (USA)). 1980. Contract 
AC14-76FF02170. 1lp. NTIS, PC A02/MF AOl1. 

Guidelines are presented for the development of emergency 
plans by food and beverage processing facilities to control and 
minimize the damage which can occur during an emergency. 
(ACR) 
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6660 (ORNL/MIT—312) Macropore-mesopore model of 
water flow through aggregated porous media. Fong, L.; Ap- 
pelbaum, H.R. (Oak Ridge National Lab., TN (USA)). Dec 
1980. Contract W-7405-ENG-26. 60p. NTIS, PC A04/MF 
AOl. 

A combined, one-dimensional, macropore-mesopore, hydro- 
logic model was developed for simulating water flow through soils 
for analysis of data related to water and chemical flow in soils. 
Flows within the macroporous system as well as interactive flows 
between macroporous and mesoporous systems were modeled. 
Computer subroutines were written and incorporated into the exist- 
ing one-dimensional Terrestrial Ecosystem Hydrologic Model 
(TEHM) developed at ORNL. Simulation showed that macropore 
flow effects are important during heavy precipitation and are more 
significant in soils of comparatively low hydraulic conductivity (5 
to 10 cm/d). Increased drainage and decreased lateral flow result 
from the addition of the macropore model. The effect was more 
pronounced in soils of large macroporosity. Preliminary results in- 
dicate that the model is insensitive to geometrical properties of ma- 
cropores. 


6661 (RHO-LD—67) Hydrogeologic properties and 
ground-water chemistry of the Rattlesnake Ridge interbed at 
well 699-25-80 (DB-14) Hanford Site. Spane, F.A. Jr.; How- 
land, M.D.; Strait, S.R. (Rockwell International Corp., 
Richland, WA (USA). Rockwell Hanford Operations). Nov 
1980. Contract AC06-77RL01030. 44p. NTIS, PC A03/MF 
AOl. 

Offsite migration studies were conducted to characterize the 
hydraulic properties and groundwater chemistry of confined aquifer 
systems within the Hanford Site. These studies support the recom- 
mendations in ERDA-1538 to provide input for hydrologic model- 
ing of groundwater flow within the Hanford Site, to afford infor- 
mation concerning possible contamination of underlying confined 
aquifer systems and to make the results available to the public. This 
report presents analytical results and aquifer test procedures used in 
characterizing the Rattlesnake Ridge interbed at well 699-25-80. 
The overall close association in groundwater chemistries and pres- 
ence of elevated nitrate levels suggest that the Rattlecnake Ridge 
interbed may be locally in communication with the overlying un- 
confined aquifer system. Other physical evidence which indicates a 
potential local communication with the unconfined aquifer system 
includes: favorable stratigraphic position; absence of the confining 
Elephant Mountain basalt in surrounding areas; and intersection of 
a recharge boundary during aquifer tests of well 699-25-80. 


5802 Geophysics 
REFER ALSO TO CITATION(S) 5963, 5964, 6442 


6662 (DOE/IR/10119—T1) Research in the geosciences 
related to resource assessment. Interim progress report. Ki- 
velson, M.G. (California Univ., Los Angeles (USA)). 18 Jul 
1980. Contract AT03-79ER10119. 15p. NTIS, PC A02/MF 
AOl. 

Research progress is reported in the following subject areas: 
(1) development of a field data acquisition and processing system 
for use in exploration geophysics; (2) analysis of seismic data from 
Imperial Valley and Mt. Etna; and (3) the genesis of uranium ore 
deposits. (ACR) 


6663 (LA—8579-PR) Earthquake catalog for northern 
New Mexico. Progress report, September 1973-December 
1979. Wechsler, D.J.; Cash, D.J.; Olsen, K.H.; McFarland, 
N.J.; Wolff, J.J. (Los Alamos Scientific Lab., NM (USA)). 
Oct 1980. Contract W-7405-ENG-36. 36p. NTIS, PC A03/ 
MF AOIl. 

This report is a summary of the earthquakes in northern 
New Mexico located by the Los Alamos Scientific Laboratory seis- 
mic array. Data are presented in the form of tables and epicenter 
maps, with a brief explanatory text. 
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6664 State of the art for assessing earthquake hazards in 
the United States. Report 5. Plate tectonics and 
assessment. Walper, J.L. Vicksburg, MS; Soils and Pave- 
ments Laboratory (1976). 106p. 

In this report, plate boundary regimes are examined and the 
variable factors influencing plate iteration and earthquake genera- 
tion are evaluated. These findings are applied to various boundary 
regimes found along the west coast of the United States. The geo- 
logic history of the United States, interpreted in terms of plate tec- 
tonics, is outlined to emphasize that crustal structures currently 
active in producing earthquakes had their origin long ago in epi- 
sodes of continental rifting and collision. The processes of orogeny 
and epeirogeny are examined in terms of earthquake generation. 
The seismicity of the United States is reviewed and related to plate 
tectonic phenomena currently active and to contemporary stress 
fields. 


5803 Mineralogy, Petrology, And Rock Mechanics 


6665 (UCID—18220) SOC code: Lagrangian, finite-dif- 
ference calculational technique in one-dimensional symmetry. 
Snell, C.M.; Austin, M.G. (California Univ., Livermore 
(USA). Lawrence Livermore Lab.). 23 Jul 1979. Contract 
W-7405-ENG-48. 36p. NTIS, PC E03/MF $3.65. 

Includes 10 sheets of 48 reduction microfiche. 

A brief description and complete listings of the SOC finite- 
difference computer code and its related family of codes are given. 


5804 Geochemistry 


REFER ALSO TO CITATION(S) 5753, 5758, 5760, 5761, 5789, 6661 
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6401 Astrophysics And Cosmology 


6666 (LA-UR—80-2818) Linear and nonlinear pulsation 
of 8 Cephei stars. Cox, A.N.; Hodson, S.W. (Los Alamos 
Scientific Lab., NM (USA)). 1980. Contract W-7405-ENG- 
36. 6p. (CONF-800872—11). NTIS, PC A02/MF AOI1. 

From International astronomical union colloquium 58 on 
stellar hydrodynamics; Los Alamos, NM, USA (Aug 1980). 

Data from the 8 Cephei variable a Virginis is used to see if 
the pulsations can be caused by mixing of hydrogen and helium in 
the semiconvective zone. (GHT) 


6667 (LA-UR—80-2870) Effect of rotation on the hy- 
drodynamics of stellar collapse. Tohline, J.E.; Schombert, 
J.M.; Boss, A.P. (Los Alamos Scientific Lab., NM (USA); 
Yale Univ., New Haven, CT (USA). Observatory; New 
Mexico Univ., Albuquerque (USA)). 1980. Contract W- 
7405-ENG-36. 7p. (CONF-800872—13). NTIS, PC A02/ 
MF AOl. 

From International astronomical union colloquium 58 on 
stellar hydrodynamics; Los Alamos, NM, USA (Aug 1980). 

To date, most of the hydrodynamic calculations that have 
followed the details of the physics during an iron core collapse 
have been restricted to spherical symmetry and therefore have ne- 
glected the role that rotation may play in the hydrodynamics of the 
collapse. If rotation is important, the core will flatten to an oblate 
spheroidal shape allowing some loss of energy through gravitation- 
al radiation; the core could conceivably, dynamically evolve to a 
toroidal configuration, as has been observed in some models of ro- 
tating protosteller clouds; and it may, through a rotational instabil- 
ity, eventually evolve into a non-axisymmetric structure. It is im- 
portant to know just how much rotational energy must be present 
in the pre-collapse core in order for these, or any other significant 
deviations from spherical symmetry, to become important consider- 
ations during a core collapse. 
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REFER ALSO TO CITATION(S) 6166, 6167, 6168, 6169, 6170, 6171, 6172, 
6173, 6174, 6175, 6176, 6177, 6178, 6179, 6180, 6182 


6668 (BNL—28617) Interactions of multiply-charged 
ions with electrons and photons. Gregory, D.C.; Johnson, 
B.M.; Jones, K.W. (Brookhaven National Lab., Up ton, NY 
(USA)). 1980. Contract AC02-76CHO00016. 5p. P(CONF- 
801111—34). NTIS, PC A02/MF AO1. 

From 6. conference on application of accelerators in re- 


search and industry; Denton, TX, USA (Nov 1980). 

The current status of ion beam excitation and ionization by 
high energy electrons and photons is discussed. Recent advances in 
multiply-charged ion source development are mentioned, and plans 
for electron-ion and synchrotron-ion crossed beam experiments at 
Brookhaven National Laboratory are described. 


(DOE/ER/03283—29) Reactive scattering of 
B’ (S/sub g/) by molecular deuterium. Sondergaard, N.A.; 
Sauers, I.; Kaufman, J.J.; Koski, W.S. (Johns Hopkins 
Univ., Baltimore, MD (USA). t. of Chemistry). 1979. 
Contract AS02-76ER03283. 21p. NTIS, PC A02/MF AOI. 
The angular and energy distribution of ionic products from 
the reaction of B*('S/sub g/) with D2 was studied over a projec- 
tile energy range of 10 to 50 eV in the laboratory system. The 
product states as determined from the limiting values of the transla- 
tional exoergicity were BD* (?*) and BD* (#77). The experimental 
measurements and theoretical considerations suggest that both of 
these reactions are proceeding through a persistent complex. 


6670 (UCID—18567) Current state of the parametric 
analysis of the energy levels of U I and U II. Rajnak, K. 
(California Univ., Livermore (USA). Lawrence Livermore 
Lab.). Mar 1980. Contract W-7405-ENG-48. 32p. NTIS, PC 
A03/MF AO1. 

Several computational advances have allowed us to assign 
nearly all levels of U I below 20,000 cm™! and many beyond that. 
Parameter values are reported for the odd configurations f*ds? + 
f*d*s and the even configurations f?d?s? + f*s*p + f*s*, f8dsp and 
f*ds. Several remaining problems are pointed out. Tentative assign- 
ments of the lower levels of the previously unidentified f*d*s and 
f*d* configurations are made. For U II preliminary calculations 
have been carried out on the even configurations f?(ds? + d?s), f*s 
and f*d. 


6671 (UCRL—53075) Generation of tunable coherent 
far-infrared radiation using atomic Rydberg states. Bookless, 
W. (California Univ., Livermore (USA). Lawrence Liver- 
more Lab.). Dec 1980. Contract W-7405-ENG-48. 173p. 
NTIS, PC A08/MF A011. 

Thesis. 

A source of tunable far-infrared radiation has been construct- 
ed. The system has been operated at 91.6 cm™! with a demonstrated 
tunability of .63 cm™*. The system is based on a Rydberg state tran- 
sition in optically pumped potassium vapor. The transition energy is 
tuned by the application of an electric field to the excited vapor. 
The transition wavelength and the shifted wavelength were detect- 
ed and measured by the use of a Michelson interferometer and a 
liquid helium cooled Ga:Ge bolometer and the data was reduced 
using Fast Fourier transform techniques. Extensive spectroscopy 
was done on the potassium vapor to elucidate the depopulation 
paths and rates of the excited levels. Both theoretical and experi- 
mental results are presented to support the conclusions of the re- 
search effort. Additionally, possible alternative approaches to the 
population of the excited state are explored and recommendations 
are made for the future development of this source as well as the 
potential uses of it in molecular spectroscopy. 


6672 Vibrational factor group splittings in crystalline 
aniline. Tripathi, G.N.R. (Radiation Laboratory, University 
of Notre Dame, Notre Dame, Indiana 46556). Journal of 
oa Physics, The (U.S.); 73: No. 11, 5521-5530(1 Dec 
1980). 

Evidence for intermolecular dynamic coupling in the molec- 
ular vibrations of crystalline aniline has been obtained for the first 
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time. The Raman intensity patterns in polycrytalline aniline at 77 K 
and the infrared polarization in the oriented aniline films at 40 K 
are investigated. The crystal spectra are interpreted to deduce the 
probable site (C;) and factor group (D/sub 2h/). Some of the earli- 
er vibrational assignments are revised. 


6673 Laser photolysis of UF: Reactions of the transient 
UF; molecules. Kim, K.C.; Reisfeld, M.; Seitz, D. (Universi- 
ty of California, Los Alamos Scientific Laboratory, Los 
Alamos, New Mexico 87545). Journal of Chemical Physics, 
The (U.S.); 73: No. 11, 5605-5610(1 Dec 1980). 

Laser photolysis of UFs at 248 nm produces vibrationally 
and translationally excited UF; and F. At very low pressures (<0.1 
Torr) in a long path-length reaction cell collisional stabilization is 
inefficient, which tends to increase the lifetime of the transient UFs 
molecule. From the kinetic analysis of the UF; absorption—decay 
curve and the UFs depletion measurements the following dimeriza- 
tion and fluorine atom recombination rate constants were deter- 
mined for 298 K. RRKM calculations were performed for the 
formed UF, molecule which indicated the unimolecular decomposi- 
tion rate constant to be ~1 x 10®s~'. The calculated results indi- 
cate that in the primary photolysis about 2/5 of the excess energy 
above the threshold energy was partitioned into the relative transla- 
tional energy which is in good agreement with the experimental ki- 
netic analysis and also with the available molecular beam data. The 
translational energy release from the decomposition of the chemi- 
cally activated UF. molecule is small and two energetically differ- 
ent UF; species are suggested. 


6674 Associative ionization of uranium atoms and 
oxygen molecules. Halle, J.C.; Lo, H.H.; Fite, W.L. (Depart- 
ment of Physics and Astronomy, University of Pittsburgh, 
Pittsburgh, Pennsylvania 15260). Journal of Chemical Phys- 
ics, The (U.S.); 73: No. 11, 5681-5683(1 Dec 1980). 

The absolute cross section for the reaction 
U+O2-+UO,* +e has been remeasured in an experiment where a 
beam of U atoms from a tungsten oven passes through Oz gas at 
low pressure, and ions formed by the reaction are collected at one 
of two condenser plates on either side of the beam. Uranium atom 
density was determined from the time-integrated uranium atom cur- 
rent, which was determined by terminating the beam in a plastic 
bag, the uranium mass contents of which were measured by neu- 
tron activation analysis. The finding is that the effective cross sec- 
tion for a beam-through-gas experiment is 4.01 ( +- 0.55) x 107'7 
cm?, a factor of 2.39 higher than the value determined in an earlier 
experiment of Fite, Lo, and Irving, where the time-integrated urani- 
um atom current was measured by condensing the uranium on a 
plate and alpha particle counting of the condensate. 


6675 Excited singlet electronic states of acetylene: cis 
and trans structures and energetics. So, S.P.; Wetmore, 
R.W.; Schaefer, H.F. III]. (Department of Chemistry and 
Lawrence Berkeley Laboratory, University of California, 
Berkeley, California 94720). Journal of Chemical Physics, The 
(U.S.); 73: No. 11, 5706-5710(1 Dec 1980). 

Molecular electronic structure theory has been used to pre- 
dict the equilibrium geometries and energies of acetylene in its ex- 
cited singlet electronic states. A double zeta plus polarization basis 
set of contracted Gaussian functions was used in conjunction with 
self-consistent field and large scale configuration interaction wave 
functions. The first excited singlet state of acetylene is the trans 
'A/sub u/ state, in agreement with the experimental studies of 
King, Ingold, and Innes. This result is particularly interesting be- 
cause the lowest triplet state of C2He2 is not the *A/sub u/ state but 
rather the cis *Be state. The predicted geometry of the A 'A/sub 
u/ state is r/sub e/(CC)= 1.384 A, r/sub e/(CH)=1.096 A, 6/sub 
e/(HCC)= 121.7 °, in good agreement with available spectroscopic 
data. The predicted relative energies of the excited singlet states are 
5.06 eV ('A/sub u/), 5.54 eV (cis 'Az), 6.87 eV ('B2), and 7.29 eV 
('B/sub u/). Thus the energetic ordering of the singlet states is A/ 
sub u/<A2<B2<B/sub u/, completely different from that predict- 
ed for the analogous triplets B,<B/sub u/<A/sub u/<Ao. Elec- 
tronic structures are discussed in terms of Mulliken populations and 
dipole moments predicted for the two cis excited singlet states. 
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6676 Critical binding of electron—dipole rotor systems; 
electronically excited states. Garrett, W.R. (Chemical Phys- 
ics Section, Health and Safety Research Division, Oak 
Ridge National Laboratory, Oak Ridge, Tennessee 37830). 
Journal of Chemical Physics, The (U.S.); 73: No. 11, 5721- 
5725(1 Dec 1980). 

Critical binding solutions for the electron—dipole rotor 
problem are extended to delineate the minimum dipole moments re- 
quired to support the lowest two electronically excited dipole 
states. Such dipole states offer a source for threshold photodetach- 
ment resonances observed in recent studies involving polar anions. 


6677 Quasiclassical trajectory calculations and quantal 
wave packet calculations for vibrational energy transfer at en- 
ergies above the dissociation threshold. Gray, J.C.; Fraser, 
G.A.; Truhlar, D.G.; Kulander, K.C. (Department of 
Chemistry, University of Minnesota, Minneapolis, Minneso- 
ta 55455). Journal of Chemical Physics, The (U.S.); 73: No. 
11, 5726-5733(1 Dec 1980). 

Quantal wave packet calculations and quasiclassical trajec- 
tory calculations are reported for vibrational energy transfer and 
dissociation in collinear atom—diatom collisions. The system con- 
sidered has the masses of H+ He and is modelled with an extended 
LEPS potential energy surface. The conditions considered are ini- 
tial vibrational states n;=0,1, and 4 and initial relative translational 
energies up to 12 eV for the wave packet calculations and up to 13 
eV for the trajectory calculations. This is higher in energy than 
previous comparisons of quantal and trajectory calculations. The 
quantal transition probabilities show higher thresholds than the tra- 
jectory ones, and then they oscillate about the trajectory results. 
The first and second moments of the final vibrational action are 
similar for both kinds of calculation. 


6678 Rainbow scattering in inelastic molecular colli- 
sions. Thomas, L.D. (National Resource for Computation in 
Chemistry, Lawrence Berkeley Laboratory, University of 
California, Berkeley, California 94720). Journal of Chemical 
Physics, The (U.S.); 73: No. 11, 5905-5906(1 Dec 1980). 

The rainbow structure in the angular distributions of rota- 
tionally inelastic cross sections in inelastic molecular collisions are 
discussed. The possibilities of measurement of certain anisotropic 
features utilizing such rainbow structures is elaborated upon.(AIP) 


6679 Evolution of projectile double—K-vacancy frac- 


tions with target thickness in ion-atom collisions. Tanis, J.A.; 
Shafroth, S.M.; Willis, J.E.; Mowat, J.R. (Lawrence Berke- 
ley Laboratory, University of California, Berkeley, Califor- 
nia 94720). Physical Review Letters (U.S.); 45: No. 19, 1547- 
1551(10 Nov 1980). 

the dependence of projectile double—K-vacancy (hypersatel- 
lite) x-ray yields on target thickness for ions moving in thin solid 
targets is examined. For 2.3-MeV/amu Cl ions incident on C foils, 
the double— to single—K-vacancy x-ray yield ratio increases by a 
factor of 3.5 over the range of thicknesses investigated, reaching 
values as high as 0.3. A qunatitative explanation of the observed re- 
sults is obtained using a formulation based on K-vacancy produc- 
tion and filling cross sections. 


6680 Role of negative—molecular-ion resonances in 
collisional detachment: Cl’ VN2. Annis, B.K.; Datz, S.; 
Champion, R.L.; Doverspike, L.D. (Chemistry Division, 
Oak Ridge National Laboratory, Oak Ridge, Tennessee 
37830). W-7405-ENG-26. Physical Review Letters (U.S.); 45: 
No. 19, 1554-1557(10 Nov 1980). 

Double-differential studies of the fast neutrals (Cl) resulting 
from collisional detachment of Cl” on Nez (E/sub lab/< or =300 
eV) show energy-loss peaks at 6 and 12 eV. It is noteworthy that a 
high-loss peak is dominant at low E/sup theta/. Similar studies of 
the inelastically scattered Cl” reveal significant vibrational-rotation- 
al exictation of Nz but no electronic excitation of the Ne is ob- 
served. Arguments are presented which support the hypothesis that 
the known negative-ion resonance of No are involved in the detach- 
ment processes. 
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6681 Angular distribution of molecular K-shell Auger 
electrons: Spectroscopy of photoabsorption anisotropy. Dill, 
D.; Swanson, J.R.; Wallace, S.; Dehmer, J.L. (Department 
of Chemistry, Boston University, Boston, Massachusetts 
02215). Physical Review Letters (U.S.); 45: No. 17, 1393- 
1396(27 Oct 1980). 

The angular distribution of Auger electrons emitted in the 
decay of molecular K-shell vacancies created by photoabsorption is 
predicted to be a direct probe of the anisotropy of molecular pho- 
toabsorption. The o-— +7 discrete absorption of the o—o f-wave 
shape resonance in Nz and CO are given as examples. 


6682 Radiation from the negative lithium ion. Brooks, 
R.L.; Hardis, J.E.; Berry, H.G.; Curtis, L.J.; Cheng, K.T.; 
Ray, W. (Argonne National Laboratory, Argonne, Illinois 
60439). Physical Review Letters (U.S.); 45: No. 16, 1318- 
1322(20 Oct 1980). 

It is confirmed that the 3489-A transition observed in beam- 
foil excited lithium spectra originates from the negative lithium ion. 
It is most probably the transition 1s2s2p*°P-1s2p*°S°, as suggested 
by Bunge. jA new electric field acceleration technique provides 
identification of the charge state of the emitting ion. The decay 
curve is a cascade-free single exponential. The polarization and 
beam energy dependence of the light yield have also been meas- 
ured. The transition has been identified in heavier isoelectronic 
ions. 


6683 Characterization of high temperature vapors and 
gases. Hastie, J.W. (ed.). Washington, D.C.; National 
Bureau of Standards (1979). 819p. (NBS-SP—561(Vol.1); 
CONF-780941—(Vol.1)). GPO $20.00. 

From 10. materials research symposium; Gaithersburg, MD, 


USA (18 Sep 1978). 
Abstracts of 29 items from volume one of the symposium 
were prepared separately for the data base. (GHT) 


6684 Characterization of high temperature vapors and 
gases. Hastie, J.W. (ed.). Washington, DC; National Bureau 
of Standards (1979). 924p. (NBS-SP—561(Vol.2); CONF- 
780941—(Vol.2)). GPO $20.00. 

From 10. materials research symposium; Gaithersburg, MD, 
USA (18 Sep 1978). 

Volume 2 contains 45 papers presented in sessions on spec- 
troscopic diagnostic techniques - species concentration and tem- 
perature measurement, rate processes in gases - homogeneous sys- 
tems and heterogeneous systems, and thermodynamic data and ap- 
plications. Fifteen papers were abstracted separately. 


6685 Cars diagnostic investigations of flames. Eckbreth, 
A.C.; Hall, R.J. (United Technologies Research Center, 
East Hartford, CT). National Bureau of Standards (U.S.), 
Special Publication (U.S.); 2: No. 561, 943-972(1979). (NBS- 
SP—561(Vol.2); CONF-780941—(Vol.2)). 

From 10. materials research symposium; Gaithersburg, MD, 
USA (18 Sep 1978). 

Coherent anti-Stokes Raman spectroscopy (CARS) investi- 
gations in a variety of flames are presented. Thermometry has re- 
ceived the primary emphasis in the research to be reported, but 
some species sensitivity studies will be described as well. CARS is 
generated by mixing a 10 pps, frequency-doubled neodymium pump 
laser with a spectrally broadband, laser-pumped, Stokes dye laser. 
This approach obviates the requirement to frequency scan the dye 
laser and generates the entire CARS spectrum with each pulse per- 
mitting instantaneous measurements of medium properties. A 
crossed-beam, phase-matching technique termed BOXCARS is de- 
scribed which leads to greatly enhanced a and unambiguous spatial 
resolution in contrast to the conventionlly employed collinear 
phase-matching approaches. 


6404 Fluid Physics 


6686 (LA—8250-MS) Thermodynamic properties of 
fluid ‘He in the 75 to 300°K and 2- to 20-kbar range. Lie- 
benberg, D.H.; Mills, R.L.; Bronson, J.C. (Los Alamos Sci- 
entific Lab., NM (USA)). Oct 1980. Contract W-7405-ENG- 
36. 31p. NTIS, PC A03/MF AOl. 
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Helium is the simplest noble gas and is the second most 
abundant element in the universe. Helium properties are required 
for the use of helium in energy technologies, busic physical re- 
search studies, and astrophysical modeling. This report summarizes 
new pressure, volume, temperature, and sound velocity meas- 
urements on ‘He in the ranges 75 to 300°K and 2 to 20 kbar. From 
an equation of state (EOS) fitted to these data, are calculated and 
tabulated the thermodynamic quantities: volume V, sound velocity 
v/sub s/, thermal expansivity a/sub p/, heat capacity at constant 
pressure C/sub p/, the ratio of specific heats y, adiabatic compres- 
sibility chi/sub s/, and molar entropy S. Computer-drawn graphs of 
the isothermal pressure variation of these quantities are presented 
and the precision of the fits to the data is discussed. Comparison 
with other measurements is described in the limited region of over- 
lap, that is, at less than 10 kbar and near room temperature. 


6687 Inhomogeneous broadening of _ vibrational 
linewidths in polyatomic liquids. George, S.M.; Auweter, H.; 
Harris, C.B. (Department of Chemistry and Materials and 
Molecular Research Division of Lawrence Berkeley Labo- 
ratory, University of California, Berkeley, California 94720). 
Journal of Chemical Physics, The (U.S.); 73: No. 11, 5573- 
5583(1 Dec 1980). 

The first account of inhomogeneous broadening of vibration- 
al linewidths in non-hydrogen-bonded liquids is presented based on 
the combined results of isotropic spontaneous Raman studies and 
picosecond coherent probing experiments. The symmetric CHs- 
stretching vibrational linewidths studied were found to be inhomo- 
geneously broadened to various degrees. A correlation between the 
inhomogeneous broadening and the liquid’s local number density 
distribution width is demonstrated, upon which a theoretical model 
for inhomogeneous broadening is developed. A stochastic line 
shape theory is constructed in which homogeneous and inhomogen- 
eous broadening are treated simultaneously in terms of one vibra- 
tional correlation function. This treatment unifies the fast and slow 
modulation approaches to vibrational dephasing and demonstrates 
how isotropic spontaneous Raman scattering studies and picose- 
cond coherent probing experiments can be used in conjunction to 
study the inhomogeneous broadening of vibrational linewidths. 


6688 Calculation of thermodynamic properties of multi- 
component ionic reciprocal systems. Saboungi, M. (Argonne 
National Laboratory, Argonne, Illinois 60439). W-31-109- 
ENG-38. Journal of Chemical Physics, The (U.S.); 73: No. 
11, 5800-5806(1 Dec 1980). 

Thermodynamic properties of multicomponent ionic recipro- 
cal systems are derived using the conformal ionic solution theory. 
The equations obtained are more general than previous equations 
and depend solely on the properties of the components and on 
those of the binary subsystems. The behavior of dilute solutions is 
carefully studied leading to a priori predictions of solubility prod- 
ucts in multicomponent systems. The solubility products and the 
specific bond free energy for making an ion pair, e.g., the pair (A— 
X) in the binary solvent BY—CY, are shown to depend upon spe- 
cific ionic interactions in the binary subsystems. The equations pre- 
sented are compared with equations derived from prior theories. 


6689 Diagnostic techniques in combustion MHD flows. 
Self, S.A. (Stanford Univ., CA). Contract EX 76-C-01-2341. 
National Bureau of Standards (U.S.), Special Publication 
(U.S.); 2: No. 561, 915-941(1979). (NBS-SP—561(Vol.2); 
CONF-780941—(Vol.2)). 

From 10. materials research symposium; Gaithersburg, MD, 
USA (18 Sep 1978). 

The US national program in MHD electric power genera- 
tion is predicated on the direct firing of pulverized coal, using 
MHD as a topping cycle for a regular steam plant. Extensive 
system studies predict the thermal efficiency of a large combined 
MHD/Steam plant will be in the range 50 to 55% compared with 
35 to 40% for a conventional steam plant. The major features of an 
MHD power generation system are briefly outlined, and the impor- 
tant problem areas identified. This is followed by a discussion of 
those aspects related primarily to the characterization of the com- 
bustion products plasma as they affect generator performance. The 
sub-scale MHD facility at Stanford is briefly described, and the 
principal areas of the past and ongoing research program outlined. 
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A major focus of this work is understanding the detailed magneto- 
plasma mechanics of the generator channel flow. A vital compo- 
nent of the program is the developement and use of advanced diag- 
nostic techniques for determining the plasma and flow properties 
inside an operating generator channel. These techniques are de- 
scribed. It goes without saying that the extreme conditions and hos- 
tile environment pose a considerable challenge to most measure- 
ment methods. 


6451 Particle Interactions And Properties - 
Experimental 


REFER ALSO TO CITATION(S) 6436, 6712 


6690 (CONF-800829—10) K-meson experiments. Hun- 
gerford, E.V. (Houston Univ., TX (USA)). 1980. Contract 
AS05-76ER03948. 10p. NTIS, PC A02/MF AOl1. 

From International conference on the few body problems; 
Eugene, OR, USA (17 Aug 1980). 

This paper presents a brief review of the status of K-meson 
interactions with nuclei. Emphasis is placed on 1s shell nuclei with 
representative examples drawn from experiments on heavier nuclear 
systems. Directions for future developments are discussed. 


6691 (FERMILAB-CONF—80/93-THY) Photon struc- 
ture function. Bardeen, W.A. (Fermi National Accelerator 
Lab., Batavia, IL (USA)). Nov 1980. Contract AC02- 
76CH03000. 9p. NTIS, PC A02/MF AOl1. 

Theoretical understanding of the photon structure function is 
reviewed. As an illustration of the pointlike component, the parton 
model is briefly discussed. However, the systematic study of the 
photon structure function is presented through the framework of 
the operator product expansion. Perturbative QCD is used as the 
theoretical basis for the calculation of leading contributions to the 
operator product expansion. The influence of higher order QCD ef- 
fects on these results is discussed. Recent results for the polarized 
structure functions are discussed. 


6692 (LA—8456-PR, pp 3) Kinematically complete pion 
production. Sep 1980. 

In Progress at LAMPF: Clinton P. Anderson Meson Physics 
Facility. Progress report, January-June 1980. 

Differential cross sections for pp —> pw*n are reported from 
400 to 1000 MeV/c. 1 figure. (RWR) 


6693 (LA—8456-PR, pp 6) Spin dependence of proton- 
proton pion production reactions. Sep 1980. 

In Progress at LAMPF: Clinton P. Anderson Meson Physics 
Facility. Progress report, January-June 1980. 

Preliminary results for the beam-spin-asymmetry A/sub y/ in 
the reaction p(pol)p — pz*n at 800 MeV are reported. 1 figure. 
(RWR) 


6694 (LA—8456-PR, pp 9-11) Measurements of 77 p — 
a°n in the resonance region. Sep 1980. 

In Progress at LAMPF: Clinton P. Anderson Meson Physics 
Facility. Progress report, January-June 1980. 

Preliminary relative angular distributions for 7~ p charge ex- 
change are shown for incident momenta of 378, 586, and 687 MeV/ 
c. 4 figures. (RWR) 


6695 (LA—8456-PR, pp 13-16) Parity violation in 
proton-nucleon scattering at 6 GeV/c. Sep 1980. 

In Progress at LAMPF: Clinton P. Anderson Meson Physics 
Facility. Progress report, January-June 1980. 

parity-violating asymmetry was measured in the total 

cross section for 6-GeV/c polarized protons on a water target. The 
asymmetry A/sub L/ = (a/sub +/ - o/sub -/))/(a/sub +/ + o/ 
sub -/), where o/sub +/(a/sub -/) is the total cross section for 
positive (negative) helicity protons, is (2.85 +- 0.80) x 10~® for the 
scintillation-counter detector system and (4.89 +- 0.99) x 107° for 
the ionization chambers. Quoted errors include both statistical and 
systematic contributions. The combined result is A/sub L/ = (3.66 
+- 0.64) x 10° 1 figure, 1 table. 
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6696 (LA—8456-PR, pp 19-20) Measurement of D/sub 
NN/, D/sub SS/, D/sub LS/ in pp — pp at 800 MeV. Sep 
1980. 


In Progress at LAMPF: Clinton P. Anderson Meson Physics 
Facility. Progress report, January-June 1980. 

Measured spin depolarization parameters are shown for 
angles from 20° to 135° (c.m.). 1 figure. (RWR) 


6697 (LA—8456-PR, pp 26-29) Cross section for 7 p 
— * wn near threshold. Sep 1980. 

In Progress at LAMPF: Clinton P. Anderson Meson Physics 
Facility. Progress report, January-June 1980. 

The integrated cross section is tabulated for incident energies 
from 203 to 357 MeV, and compared with others’ results. The ap- 
plicability of the soft-pion theorem is discussed. 2 figures, 1 table. 

) 


(RWR 


6698 (LA—8456-PR, pp 34-35) (p vector p — n vector 
X)K/sub LL/, K/sub NN/. Sep 1980. 

In Progress at LAMPF: Clinton P. Anderson Meson Physics 
Facility. Progress report, January-June 1980. 

The spin-transfer parameters K/sub LL/ and K/sub NN/ 
for the reaction p vector p — n vector pw* with n vector at 0° 
were measured on the neutron beam line. The 800-MeV proton 
beam was polarized vertically for the K/sub NN/ part and almost 
longitudinally for the K/sub LL/ part (a small horizontal compo- 
nent existed for the latter). The results for the K/sub NN/ experi- 
ment have been completely analyzed and are shown. | figure. 
(RWR) 


6699 (LA—8456-PR, pp 36-38) Elastic pp scattering at 
1.463 GeV/c in the Coulomb interference region. Sep 1980. 

In Progress at LAMPF: Clinton P. Anderson Meson Physics 
Facility. Progress report, January-June 1980. 

The differential cross section for elastic pp scattering was 
measured at 800 MeV for laboratory angles ranging between 1.2 
and 4.3° The data were analyzed to extract information about the 
forward pp scattering amplitude. 2 figures, 1 table. (RWR) 


6700 (LBL—11085) Physics, Computer Science and 
Mathematics Division. Annual report, 1 January-31 Decem- 
ber 1979. Lepore, J.V. (ed.). (California Univ., Berkeley 
(USA). Lawrence Berkeley Lab.). Sep 1980. Contract W- 
7405-ENG-48. 104p. NTIS, PC A06/MF AO1. 

This annual report describes the research work carried out 
by the Physics, Computer Science and Mathematics Division 
during 1979. The major research effort of the Division remained 
High Energy Particle Physics with emphasis on preparing for ex- 
periments to be carried out at PEP. The largest effort in this field 
was for development and construction of the Time Projection 
Chamber, a powerful new particle detector. This work took a large 
fraction of the effort of the physics staff of the Division together 
with the equivalent of more than a hundred staff members in the 
Engineering Departments and shops. Research in the Computer 
Science and Mathematics Department of the Division (CSAM) has 
been rapidly expanding during the last few years. Cross fertilization 
of ideas and talents resulting from the diversity of effort in the 
Physics, Computer Science and Mathematics Division contributed 
to the software design for the Time Projection Chamber, made by 
the Computer Science and Applied Mathematics Department. 


6701 (LBL—11641) Measurement of the parity noncon- 
serving neutral weak interaction in atomic thallium. Bucks- 
baum, P.H. (California Univ., Berkeley (USA). Lawrence 
Berkeley Lab.). Nov 1980. Contract W-7405-ENG-48. 214p. 
NTIS, PC A10/MF AOl. 

Thesis. 

This thesis describes an experiment to measure parity non- 
conservation in atomic thallium. A frequency doubled, flashlamp 
pumped tunable dye laser is used to excite the 6P/sub 1/2/(F = 0) 
— 7P/sub 1/2/(F = 1) transition at 292.7 nm, with circularly po- 
larized light. An electrostatic field E of 100 to 300 V/cm causes 
this transition to occur via Stark induced electric dipole. Two field 
free transitions may also occur: a highly forbidden magnetic dipole 
M, and a parity nonconserving electric dipole €/sub P/. The latter 
is presumed to be due to the presence of a weak neutral current 
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interaction between the 6p valence electron and the nucleus, as pre- 
dicted by gauge theories which unite the electromagnetic and weak 
interactions. Both M and €/sub P/ interfere with the Stark ampli- 
tude BE to produce a polarization of the 7P/sub 1/2/ state. This is 
measured with a circularly polarized infrared laser beam probe, 
tuned to the 7P/sub 1/2/ — 8S/sub 1/2/ transition. This selectively 
excites m/sub F/ = +1 or -1 components of the 7P/sub 1/2/ state, 
and the polarization is seen as an asymmetry in 8S — 6P/sub 3/2/ 
fluorescence when the probe helicity is reversed. The polarization 
due to M is A/sub M/ = -2M/(BE). It is used to calibrate the ana- 
lyzing efficiency. The polarization due to €/sub P/ is A/sub P/ = 
2i €/sub P//(BE), and can be distinguished from A/sub M/ by its 
properties under reversal of the 292.7 nm photon helicity and re- 
versal of the laser direction. A preliminary measurement yielded a 
parity violation in agreement with the gauge theory of Weinberg 
and Salam. 


6702 Higher-twist effects in deep-inelastic scattering. 
Berger, E.L. (Stanford Linear Accelerator Center, CA 
(USA); Stanford Univ., CA (USA). High Energy Physics 
Lab.; Argonne National Lab., IL (USA)). Physics Letters, 
(Section) B (Netherlands); 89: No. 2, 241-245(Jan 1980). 

Non-scaling, non-factorizing 1/Q? contributions to cross sec- 
tions are derived for semi-inclusive deep inelastic scattering. IN > 
I'rX. These higher twist terms are dominant at large z = psub(7) x 
psub(N)/Q x psub(N). They provide unusual (l-y) terms in the 
cross section, as well as asymmetries in the azimuthal angle depend- 
ence. Calculations are also presented for the quark to pion fragmen- 
tation function Dsub(7)(z,Q?). 


6703 Analyzing power in large-angle proton-neutron 
elastic scattering. Makdisi, Y.; Marshak, M.L.; Mossberg, B.; 
Peterson, E.A.; Ruddick, K.; Roberts, J.B.; Klem, R.D. 
(School of Physics and Astronomy, University of Minneso- 
ta, Minneapolis, Minnesota 55455). Physical Review Letters 
(U.S.); 45: No. 19, 1529-1533(10 Nov 1980). 

The large-angle analyzing power A in proton-neutron elastic 
scattering at 2, 3, and 6 GeV/c with use of the polarized proton 
beam at the Argonne zero-gradient synchrotron and a liquid deuter- 
ium target have been measured. The measurements, the first at high 
energy, show that A ia large (20—40%) and negative over much of 
the angular range and shows no decrease with incident energy, 
ulike the earlier data at smaller angles. 


6704 Inclusive muon production at c.m. energies 12 to 
31.6 GeV. Berger, C.; Genzel, H.; Grigull, R.; Lackas, W.; 
Raupach, F.; Klovning, A.; Lillestoel, E.; Lillethun, E.; 
Skard, J.A.; "Ackermann, H: Alexander, G.; Barreiro, F:: 
Buerger, J.; Criegee, L.; Dehne, H.C.; Devenish, R.; Esk- 
reys, A.; Fluegge, G.; Franke, G.; Gabriel, W.; Gerke, cs 
Knies, G.; Lehmann, E.; Mertiens, H.D.; Michelsen, U.; 
Pape, K.H.; Reich, H.D.; Scarr, M.; Stella, B.; Ranga 
Swamy, T.N.; Timm, U.; Wagner, W.; Waloschek, P.; 
Winter, G.G.; Zimmermann, W.; Achterberg, O.; Blobel, 
V.; Boesten, L.; Hepp, V.; Kapitza, H.; Koppitz, B.; Lewen- 
del, B.; Luehrsen, W.; van Staa, R.; Spitzer, H.; Chang, 
C.Y.; Glasser, R.G.; Kellogg, R.G.; Lau, K.H.; Polvado, 
R.O.; Sechi-Zorn, B.; Skuja, A.; Welch, G.; Zorn, G.T.; 
Baecker, A.; Brandt, S.; Derikum, K.; Diekmann, A.; 
Grupen, C.; Meyer, H.J.; Neumann, B.; Rost, M.; Zech, G.; 
Azemoon, T.; Daum, H.J.; Meyer, H.; Meyer, O.; Roessler, 
M.; Schmidt, D.; Wacker, K. (I. Physikalisches Institut der 
Rheinisch-Westfaellschen Technischen Hochschule Aachen, 
Aachen, Germany). Physical Review Letters (U.S.); 45: No. 
19, 1533-1537(10 Nov 1980). 

In this Letter, a measurement of inclusive muon production 
(p/sub u/>2 GeV/c) in e*e™ annihilation into hadrons at center- 
of-mass energies from Vs-bar=12 to 31.6 GeV is reported. The re- 
sults agree with the expected semileptonic decays from charmed 
and bottom mesons. 
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6705 Measurement of the charm structure function and 
its role in scale noninvariance. Clark, A.R.; Johnson, K.J.; 
Kerth, L.T.; Loken, S.C.; Markiewicz, T. Ww: ; Meyers, P.D.; 
Smith, W. H.; Strovink, M.; Wenzel, W.A.; "Johnson, R.P.; 
Moore, C.; Mugge, M.; Shafer, R.E.; Gollin, G.D.; Shoe- 
maker, F.C.; Surko, P. (Physics Department and Lawrence 
Berkeley Laboratory, University of California, Berkeley, 
California 94720). W-7405-ENG-48; E4-76-C-02-3072; E4- 
76-C-02-3000. Physical Review Letters (U.S.); 45: No. 18, 
1465-1478(3 Nov 1980). 

From a sample of 20072 dimuon final states, a first determi- 
nation of the structure function F2(cc-bar) for diffractive charmed- 
quark pair production by 209-GeV muons is obtained. F2(cc-bar) 
has a v dependence similar to that of the photon-gluon fusion 
model, but its Q? dependence peaks at lower Q?. Diffractive charm 
production accounts for ~ 1/3 of the scale noninvariance observed 
in muon-nucleon scattering at low values of the Bjorken x variable, 
x/sub B/. 


6706 Scalar mesons in 77 and K-barK: Results of a uni- 
tary amplitude analysis. Wicklund, A.B.; Ayres, D.S.; 
Cohen, D.; Diebold, R.; Pawlicki, A.J. (Argonne National 
Laboratory, Argonne, Illinois 60439.). Physical Review Let- 
ters (U.S.); 45: No. 18, 1469-1472(3 Nov 1980). 

The 27—+-K-barK S wave has been extracted from an ampli- 
tude analysis of K-barK production. With use of unitarity con- 
straints, evidence has been found for a resonance in w7—+K-barK at 
1425 +- 14 MeV/c? having a width 160 +- 30 MeV/c? this state 
is a likely candidate for the QQ-bar, J/sup P/C=0** nonet. It is 
shown that the S*(980), which is a background to this resonance, 
must be a very broad effect and is likely a K-barK virtual bound 
state. 


6707 Evidence for neutrino instability. Reines, F.; 
Sobel, H.W.; Pasierb, E. (Department of Physics, University 
of California at Irvine, Irvine, California 92717). Physical 
Review Letters (U.S.); 45: No. 16, 1307-1311(20 Oct 1980). 
This Letter reports indications of neutrino instability ob- 
tained from data taken on the charged- and neutral-current 
branches 
n+p-+nu-bar/sub e/(ncd) at 11.2 m from a 2000-MW reactor. 
These results at the (2-3)-standard-deviation level, based on the de- 
parture of the measured ratio (ccd/ncd) from the expected value, 
make clear the importance of further experimentation to measure 
the nu-bar/sub e/ spectrum versus distance. 


6708 Nucleon-nucleon resonances. Auer, I.P. (Argonne 
National Lab., IL (USA). High Energy Physics Div.). Nu- 
clear Physics, A (Netherlands); 335: No. 1/2, 193-202(Feb 
1980). 

From 8. international conference on high energy physics and 
nuclear structure with the kaon workshop (ICOHEPANS-8); Van- 
couver, Canada (13 - 17 Aug 1979). 

We review the experimental evidence for resonances in the 
nucleon-nucleon system. 


6709 Observation of short-lived particles produced in 
high energy neutrino interactions. Ballagh, H.C.; Bingham, 
H.H.; Fretter, W.B.; Lawry, T.; Lynch, G.R.; Lys, J.; 
Orthel, J.; Sokoloff, M.D.; Stevenson, M.L.; Yost, G.P. 
(California Univ., Berkeley (USA). Dept. of Physics, Cali- 
fornia Univ., Berkeley (USA), Lawrence Berkeley Lab. 
Physics Letters, (Section) B (Netherlands); 89: No. 3/4, 423- 
426(Jan 1980). 

Examination of a sample of 89 high-energy, neutrino-induced 
dilepton events produced in the Fermilab 15 ft bubble chamber has 
resulted in the direct observation of the production and visible 
semi-leptonic decay of short-lived particles. One charged decay, 
two neutral decays, and one decay candidate of undetermined 
charge are found. Assuming these events and the remaining dilep- 
ton signal result from D meson decays, we obtain tauD+ = 2.5/ 
sup +3.5//sub -1.5/ x 10°" s and tauD® = 3.5/sup +3.5//sub - 
1.7/ x 107 '*s, using a maximum likelihood analysis. 
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6710 Inclusive high-p/sub T/ w0 and eta’ 
the ISR. Diakonou, M.; Kourkoumelis, C.; Resvanis, L. K 
(Athens Univ. (Greece)); Filippas, T.A.; Fokitis, E.; Trak- 

C. (Ethnikon Metsovion Polytechneion, ‘Athens 
(Greece)); Cnops, A.M.; Iwata, S.; Palmer, R.B.; Rahm, 
D.C. (Brookhaven National Lab., Upton, NY (USA)). Phys- 
ics Letters, (Section) B (Netherlands); 89: No. 3/4, 432- 
436(Jan 1980). 

The inclusive production cross section of w° and eta’ were 
measured at transverse momenta of 3 to 7 GeV/c at 90° in the 
center of mass. The w°/7® and eta’/7°® production ratios were 
found to be 0.87 +- 0.17 and 0.9 +- 0.25 respectively, at 3.5 GeV 
and constant up to 7 GeV/c. The large meson/7r® production ratio 
supports the hypothesis that high-p/sub T/ mesons are the leading 
fragments of the basic constituent jet. The eta’/eta ratio exemplifies 
the SU(3) singlet nature of the eta’. 


6452 Particle Interactions And Properties - Theoretical 


6711 Magnetic moments of quarks, leptons and hadrons: 
(Femi Netional Ax for composite models. Lipkin, H.J. 
(Fermi National Accelerator Lab., Batavia, IL (USA); Ar- 
mne National Lab., IL (USA); Weizmann Inst. of Science, 
ot nde (Israel)). Physics Letters, (Section) B (Netherlands); 
89: No. 3/4, 358-362(Jan 1980). 
The coupling of three elementary spin-1/2 particles to make 
a composite state of spin-1/2 arises in (a) recently proposed models 
for quarks and leptons made of three more fundamental building 
blocks, (b) models of baryons made of three quarks. Reproducing 
the observed magnetic moments of physical particles provides strin- 
gent constraints on these models. Obtaining the observed Dirac mo- 
ments of the electron and muon is particularly difficult because the 
mass scale of the moment must be precisely the mass of the com- 
posite system rather than some function of basic building block 
masses, and because the total spin and magnetic moments are not 
obtained by some simple addition of constituent properties but in- 
volve clebsches. The Clebsch problem also arises in obtaining u and 
d quark moments proportional to their charges. Difficulties in the 


quark description of recent values of baryon magnetic moments are 
also discussed. 


6712 (SLAC-PUB—2615) e*e” physics today and to- 
morrow: four tutorial lectures delivered at the Arctic School 
of Physics 1980, Perl, M.L. (Stanford Linear Accelerator 
Center, CA (USA)). Sep 1980. Contract AC03-76SF00515. 
85p. NTIS, PC A05/MF AO1. 

Four tutorial lectures were delivered to provide an introduc- 
tion to high energy positron-electron annihilation physics, and to 
serve as a foundation for more advanced lectures. The first lecture 
discusses three subjects: the parameters of e*e~ storage rings that 
are directly relevant to experiments, the physics of e*e™ one- 
photon exchange as illustrated by the reaction e+e — y* pw, and 
the naive quark model for the reaction e*e~ — hadrons. The 
second lecture is devoted to heavy leptons: the status of the tau 
lepton, and the status of the search for heavier leptons. The third 
lecture discusses the nonrelativistic quantum mechanics of heavy 
quark-antiquark systems - the psi/J particle family and the T parti- 
cle family. As e*e™ colliding beams machines attain very high 
energy, E/sub c.m./ = 50 GeV, e*e™ annihilation will occur 
through the weak interactions as well as through the electromag- 
netic interaction; this will allow the study of the weak interactions 
and the study of any new particle related to, or produced through, 
the weak interactions. Lecture 4 discusses this physics at an energy 
corresponding to the mass of the Z° intermediate boson, and then 
discusses the physics at yet higher energy. The lecture concludes 
with a description of the capabilities and limitations of the e* e~ 
colliding beams machines needed to attain this very high energy - 
both storage rings and colliding linear accelerators. 78 references, 
19 figures, 7 tables. (RWR) 


6713 Tests for the ~ model in exclusive and semi-in- 
clusive decays of the D° meson. Rosen, S.P. (Los Alamos 
Scientific Lab., NM (USA). Theoretical Div.). Physics Let- 
ters, (Section) B (Netherlands); 89: No. 2, 246-248(Jan 1980). 

The pole model for D°-nonleptonic decay implies that the 
final state has isospin 1/2. Experimental branching ratios are con- 
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sistent with this selection rule, but the Dalitz plot for Kaa decay 
modes will have to show non-uniform structure in order to agree 
with it. 


6714 Applications of a cluster decomposition of many- 
dimensional phase space to high-energy collisions. Block, 
M.M. (European Organization for Nuclear Research, 
Geneva (Switzerland); Northwestern Univ., Evanston, IL 
(USA). Dept. of Physics; Northwestern Univ., Evanston, IL 
(USA). Dept. of Astronomy); Jackson, D.D. (California 
Univ., Berkeley (USA). Dept. of Physics). Zeitschrift fuer 
Physik C: Particles and Fields (West Germany); 3: No. 3, 255- 
266(1980). 

A high-dimensional phase space is reduced in an approxi- 
mate way to a much smaller dimensional phase space, by singling 
out a ‘cluster’ of a smaller number of particles (e.g. two or three). 
We derive the invariant mass distribution of the cluster, and, for 
fixed invariant mass, its c.m.s. energy distribution. The basis of the 
method is a two-cluster decomposition of the original phase space 
into the cluster of interest and the remainder. Simple, explicit for- 
mulas are given for all particles massless, and for one particle with 
mass and the others massless. A recipe is stated for the application 
of these easily calculable distributions to practical situations where 
the masses of particles must be taken into account. Numerical ex- 
amples illustrating the validity of the approximations and applica- 
tions to high-energy elementary particle collisions are given. 


6715 Charmed meson decays and the structure of the 
weak current. Quigg, C. (Fermi National Accelera- 
tor Lab., Batavia, IL (USA)). Zeitschrift fuer Physik C: Par- 
ticles and Fields (West Germany); 4: No. 1, 55-62(1980). 
Decays of charmed mesons into two pseudoscalars are con- 
sidered in the framework of weak interaction models with more 
than four quarks. Possible patterns of nonleptonic enhancement and 
their experimental consequences are discussed. 


6716 Exact four-body calculation of the /sub A/‘He-/ 
sub A/‘H binding energy difference. Gibson, B.F. (Los 
Alamos Scientific Lab., NM (USA)); Lehman, D.R. 
(George Washington Univ., Washington, DC (USA)). Nu- 
clear Physics, A (Netherlands); 329: No. 3, 308-330(22 Oct 
1979). 

The coupled, two-variable integral equations that determine 
the /sub A/*He and /sub A/*H bound states, when the NN and 
AN interactions are represented by separable potentials, are derived 
from the Schroedinger equation. The integral equations are solved 
numerically for simple s-wave potentials and for tensor potentials in 
the truncated t-matrix approximation without resort to separable ex- 
pansion of the kernels. The A-separation energy difference AB/sub 
A/ resulting from the genuine four-body model is shown to be ap- 
proximately twice as large as that coming from an ‘effective two- 
body’ model calculation, when identical central potentials are used. 
The four-body model estimate of AB/sub A/ made with tensor 
forces is consistent with the experimental value, this result indicat- 
ing that charge symmetry breaking implied by the low energy AN 
scattering parameters is compatible with that suggested by the 
known binding energy difference in the A=4 hypernuclear iso- 
doublet. 


6717 Propagator and pionic vertex of a virtual nucleon. 
Nyman, E.M.; Saarela, M.J. (State Univ. of New York, 
Stony Brook (USA). Dept. of Physics). W-EY-76-S-02-3001. 
Nuclear Physics, A (Netherlands); 328: No. 1-2, 409-428(1 
Oct 1979). 

From International conference on recent progress in many- 
body theories; Trieste, Italy (2 - 7 Oct 1978). 

The authors discuss the 7NN vertex in the case where one 
nucleon is virtual, as well as the related nucleon propagator. After 
summarizing results valid in any relativistic field theory which re- 
produces the observed 7N scattering amplitudes in the Pi; and Si: 
channels, the authors obtain explicit results from a generalized ver- 
sion of the Lee model. As expected from the general studies, the 
results show a strong enhancement of the proper form factor near 
the threshold energy for aN scattering, associated with a quench- 
ing of the propagator. Implications for the pion-exchange aspects of 
the NN interaction are briefly discussed. 
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6453 Particle Invariance Principles And Symmetries 


REFER ALSO TO CITATION(S) 6695 


6718 (FERMILAB-Conf—80/65-THY) CP violation at 
high energies. Gaillard, M.K. (Fermi National Accelerator 
Lab., Batavia, IL (USA)). Aug 1980. Contract AC02- 
76CH03000. Tp. (CONF- 80072454), NTIS, PC A02/MF 

From 20. international conference on high energy physics; 
Madison, WI, USA (17 Jul 1980). 

The high energy sector of gauge theories with hard CP vio- 
lation is discussed with emphasis on strong CP violation and baryon 
number generation. 


6719 Hidden symmetry in Yang-Mills theory: A path- 
dependent gauge transformation. Dolan, L. (The Rockefeller 
University, New York, New York 10021). DE-ACO2- 
76ERO02232B. Physical Review, The, D. Particles and Fields 
(U. S.); 22: No. 12, 3104-3112(15 Dec 1980). 

The search for new additional symmetry in Yang-Mills 
theory is described. A reparametrization-invariant path-dependent 
Lagrangian is given whose fundamental variables are the functional 
fields psi[{]=P exp (contour-integralAxdé). The Lagrangian is used 
to construct path-dependent Noether currents corresponding to 
translations, SO(4) rotations, and scale transformations on the path 
&/sub y/. An internal-symmetry current is interpreted to signal the 
existence of an infinitesimal functional field transformation 
psi—psi+Apsi, where Apsi is a certain specific path-dependent 
gauge transformation. A second new hidden-symmetry current is 
derived explicitly. Also discussed is the gauge-invariant formulation 
of scalar electrodynamics. It is a functional field theory in which 
space-time transformations on the path-dependent fields give rise to 
internal-symmetry Noether currents of the local variables in con- 
trast to Yang-Mills theory. 


6454 Field Theory 


6720 (BNL—28629) Comments on the integrability of 
the loop-space chiral equations. Gu, C.; Wang, L.L.C. 
(Fudan Univ., Shangai (China). Dept. of Mathematics; 
Brookhaven National Lab., Upton, NY (USA)). 1980. Con- 
tract AC02-76CH00016. 10p. (CONF-800724—61). NTIS, 
PC A02/MF AO1. 

From 20. international conference on high energy physics; 
Madison, WI, USA (17 Jul 1980). 

A demonstration is given how the ordinary space chiral 
equations provide the existence conditions for the infinite number 
of conserved currents and how these currents are related to the so- 
called inverse-scattering equations, whose integrability is provided 
by the original chiral equations. Loop-space chiral equations are in- 
troduced. The integrability conditions of the non-local currents in 
two possible different situations are discussed. In the first case, the 
generating functions are functionals of the loop alone. The integra- 
bility conditions are not satisfied and higher order conserved non- 
local currents do not exist. In the second case, the generating func- 
tions are functionals of the loop as well as a parameter the integra- 
bility conditions at a restricted point of the parameter are satisfied, 
however there is an infinite fold of arbitrariness. It indicates that 
additional guiding principles are needed in addition to the original 
loop-space chiral equation in order to uniquely determine the infi- 
nite conserved non-local currents as functionals of the loop and the 
parameter. 


6721 Classical chromodynamics of two sources: Charges 
and magnetic moments. Freedman, R.A.; Wilets, L.; Ellis, 
S.D.; Henley, E.M. (Institute for Nuclear Theory and De- 
partment of Physics, University of Washington, Seattle, 
Washington 98195). Physical Review, The, D. Particles and 
Fields (U. S.); 22: No. 12, 3128-3134(15 Dec 1980). 

We investigate a system of two static quark sources having 
both color charges and color magnetic moments. Numerical vari- 
ational methods are used to find the classical chromodynamical 
fieids generated by these sources. For sufficiently large values of 
the non-Abelian coupling constant g, we observe color screening in 
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this system. It is proposed that this screening effect is related to the 
instability of color charges found by Mandula. 
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REFER ALSO TO CITATION(S) 6419 


6722 (BNL-NCS—51250) Minutes of the Fourth Annual 
Meeting of the Panel on Reference Nuclear Data, Brookha- 
ven National Laboratory, November 1-2, 1979. Burrows, 
T.W.; Stewart, L.; Coyne, J.J. (eds.). (Brookhaven National 
Lab., Upton, NY (USA)). Jun 1980. Contract AC02- 
76CH00016. 148p. NTIS, PC A07/MF AO1. 

After the welcome and approval of the agenda and of the 
minutes of the Third Annual Meeting, the participants turned to re- 
actor physics data needs, CTR data needs, status of international 
and national cooperation, status and availability of data files, elec- 
tion of officers, status of publications, biomedical data needs, and 
miscellaneous action items from the Third Meeting. A summary of 
recommendations and action items is given. Eighteen appendixes 
are included. (RWR) 


6723 (COO—0535-768) Technical progress report, No- 
vember 1, 1979-October 31, 1980. Report NPL-865. (Colora- 
do Univ., Boulder (USA). Nuclear Physics Lab.). 1 Nov 
1980. Contract AC02-76ER00535. 242p. NTIS, PC All/ 
MF AOl. 

Work carried out at the Nuclear Physics Laboratory of the 
University of Colorado from November 1, 1979 through October 
31, 1980 is summarized. Emphasis was on light ion reaction studies 
with the AVF cyclotron. The high resolution magnetic spectrom- 
eter has allowed studies of nucleon transfer, scattering, and charge 
exchange reactions throughout the periodic table. More experi- 
ments have been run with solid state counters this year than has 
been the case recently, as a broad range spectra of the light nuclei 
where only moderate resolution is demanded were examined. Sev- 
eral of these experiments were undertaken for more detailed studies 
of excitations seen with higher energy probes. Multiple coincidence 
measurements with neutron and gamma-ray counters have opened a 
new program in pre-equilibrium reactions and provided a new sig- 
nature for the study of neutron-deficient final nuclei. The neutron 
time of flight program has expanded to higher excitation and to use 
of the (d,n) and (a,n) direct nucleon transfer reactions. Three im- 
portant experiments were completed at the EPICS pion scattering 
facility at LAMPF, and other low energy pion scattering data were 
obtained at TRIUMF. Several (p,d) runs at high energies were ac- 
complished, some with polarized beams at TRIUMF. High-lying 
structures in medium mass nuclei were studied by the (p,n) reaction 
at Indiana. Interest in the use of polarized beams has been prompt- 
ed by the theoretical successes in this area. This interest has led to 
the study of one- and two-nucleon transfer reactions on a range of 
nuclei at the Los Alamos tandem and at IUCF. 


6724 Nuclear data sheets. Ewbank, W.B.; Hurley, 
F.W.; McGinnis, M.R.; Ramavataram, S. (Oak Ridge Na- 
tional Laboratory, P. O. Box X, Oak Ridge, Tennessee 
37830, USA). W-7405-ENG-26. Nuclear Data Sheets (for- 
merly carried as Nuclear Data, Section B) (U.S.); 31: No. 1, 
1-102(Sep 1980). 

A listing of nuclear reactions and nuclear properties covered 
in the literature received by the Nuclear Data Project on assigned 
key numbers between May and August 1980 is given.(AIP) 
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6725 (LA—8456-PR, pp 66-68) Pion scattering from * 
*He. Sep 1980. 

In Progress at LAMPF: Clinton P. Anderson Meson Physics 
Facility. Progress report, January-June 1980. 

Differential cross sections for 7 + ‘He elastic scattering at 
260 MeV are reported. Qualitative results are discussed for * 
*He(7,7') QFS and (7*,p). 4 figures. (RWR) 
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6726 (LA—8492) Elastic scattering of tritons by helium- 
4. Jarmie, N.; Correll, F.D.; Brown, R.E.; Hardekopf, R.A.; 
Ohlsen, G.G. (Los Alamos Scientific Lab., NM (USA)). 
Nov 1980. Contract W-7405-ENG-36. 26p. NTIS, PC A03/ 
MF AOl. 

Angular distributions of the differential cross section and of 
the analyzing power have been measured for the ‘He(t,t)*He reac- 
tion at 19 energies from 6 to 17 MeV. The relative errors of the 
cross section and analyzing power range from 2.0 to 2.5% and 
0.005 to 0.01, respectively, and the scale errors are 1% in each 
case. Complete data tables are presented, and the experimental pro- 
cedure is described for the present measurements and for earlier 
cross-section measurements. Graphs of the data are presented, as 
well as the curves resulting from an energy-independent phase-shift 
analysis. 


6727 (LA—8538) *H(d,n)*He differential cross sections 
for deuteron energies between 20 and 40 MeV. Drosg, M. 
(Los Alamos Scientific Lab., NM (USA)). Oct 1980. Con- 
tract W-7405-ENG-36. 7p. NTIS, PC A02/MF AOI. 

From an energy-dependent analysis of all available data, Le- 
gendre coefficients are derived that allow a consistent presentation 
of the differential cross sections of the reaction *H(d,n)*He be- 
tween 20.0 and 39.8 MeV. At energies above 25 MeV where no 
direct data are available, these coefficients predict cross sections of 
the neutron productions at 0° to better than +- 10%. 


6728 Elastic scattering of 2 GeV polarized deuterons 
from hydrogen. Bleszynski, M.; Carroll, J.; Haji-Saeid, M.; 
Igo, G. (California Univ., Los Angeles (USA). Dept. of 
Physics); Sagle, A. (California Univ., Berkeley (USA). Law- 
rence Berkeley Lab.); Morris, C.L. (Los Alamos Scientific 
Lab., NM (USA)); Klem, R. (Argonne National Lab., IL 
(USA)); Joyce, T.; Makdisi, Y.; Marshak, M. Physics Letters, 
(Section) B (Netherlands); 87: No. 3, 198-202(5 Nov 1979). 

Large deuteron vector and tensor asymmetries have been 
measured at intermediate energies. The authors have used a 2 GeV 
polarized deuteron beam whose tensor and vector components 
were 0.75 and 0.25, respectively. The tensor and vector quantitities 
P/sub yy/ and P/sub y/ were extracted from data obtained with 
the beam polarization normal to the scattering plane, and P/sub xx/ 
was obtained when the polarization was precessed into the scatter- 
ing plane. Analysis of the data using multiple scattering theory 
demonstrates the considerable sensitivity of the data to the quadru- 
pole form factor of the deuteron and to the double spin flip compo- 
nents of the NN amplitudes. 
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REFER ALSO TO CITATION(S) 6744, 6745 


6729 (LA—8456-PR, pp 63-65) Excitation of unnatural 
parity states in light nuclei with 800-MeV protons. Sep 1980. 
In Progress at LAMPF: Clinton P. Anderson Meson Physics 
Facility. Progress report, January-June 1980. 
Proton inelastic scattering cross sections and analyzing 
power data for '*C are presented along with analysis by OPE 
model and DWIA. 3 figures. (RWR) 


6730 (LA—8456-PR, pp 68-70) Pion double charge ex- 
change. Sep 1980. 

In Progress at LAMPF: Clinton P. Anderson Meson Physics 
Facility. Progress report, January-June 1980. 

The angular distribution out to 35° (lab) is shown for the re- 
action **Mg(7*,2~ )*®Si (DIAS) at 292 MeV. Also presented are 5° 
(lab) excitation functions for the reactions 'SO(7*,m~ )'*Ne (DIAS) 
and '*O(7*,7~ )'®Ne(g.s.) from 80 to 300 MeV. The excitation 
function for **Mg was found to be similar to that for '*O, and that 
for **Mg, to that for '®O. This similarity suggests that effects due 
to reaction mechanism dominate those due to nuclear structure. 3 
figures. (RWR) 


6731 (LA—8456-PR, pp 71-74) Isospin mixing of parti- 
cle-hole states in '°O. Sep 1980. 

In Progress at LAMPF: Clinton P. Anderson Meson Physics 
Facility. Progress report, January-June 1980. 
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The first observation of isospin mixing among three nuclear 
states is reported; it was observed in the 4~ states of '®O. Center-of- 
mass differential cross sections for inelastic scattering of 164-MeV 
m*~ to states at 17.79, 18.98, and 19.80 MeV are presented, along 
with energy loss spectra. Values for the physical and unperturbed 
energies, configuration mixing parameters, and the charge-depend- 
ent mixing matrix element obtained from the fit are tabulated. 2 fig- 
ures, 1 table. (RWR) 


6732 (LA—8456-PR, pp 75-76) Excitation functions for 
pions scattered from ‘°C. Sep 1980. 
In Progress at LAMPF: Clinton P. Anderson Meson Physics 


Facility. Progress report, January-June 1980. i ‘ 

Excitation functions were measured for elastic and inelastic 
scattering of m~ from '°C at five energies between 116 and 240 
MeV. At each energy the scattering angle was chosen to keep the 
momentum transfer fixed at approximately 275 MeV/c. Excitation 
functions are shown for scattering to states at 3.68, 7.55, 9.5, and 
11.84 MeV; the state at 9.5 MeV is discussed in some detail. 1 
figure. (RWR) 


6733 Alpha and proton decay of the isoscalar E2 reso- 
nance in '°O and “Ca. Faessler, A. (Kernforschungsanlage 
Juelich G.m.b.H. (Germany, F.R.). Inst. fuer Kernphysik); 
Millener, D.J. (Brookhaven National Lab., Upton, NY 
(USA)); Paul, P.; Strottman, D. (State Univ. of New York, 
Stony Brook (USA)). Nuclear Physics, A (Netherlands); 330: 
No. 2-3, 333-351(Nov 1979). 

The large a-over proton-decay ratio of the giant isoscalar 
quadrupole resonance in '®O at E/sub x/ approximately 21 MeV 
(GAMMA/sub rms/ approximately 6 MeV) after excitation by in- 
elastic a-particle scattering is explained within the framework of 
SU(3) including predominantly Ip-lh excitations. A detailed shell 
model calculation gives similar results. It is shown that the E2 reso- 
nance in '*O decays preferentially into the 4.43 MeV 2° state in 
"C and an a-particle in an | = 4 partial wave. A similar study in 
Ca reveals that the a- over proton-decay ratio is considerably re- 
duced compared to the ratio for '*O, this theoretical result 
reproducing the experimental trend. 


6734 Differential cross sections for '*O(y,7*)'*N 
and '°B(y,7*)'° Be in the A(1236) region. Bosted, P.E.; 
Blomavist, K.I.; Bernstein, A.M.; Dytman, S.A.; Miskimen, 
R.A. (Physics Department and Laboratory for Nuclear 
Science, Massachusetts Institute of Technology, Cam- 
bridge, Massachusetts 02139). DE-AC02-76ER03069. 
Physical Review Letters (U.S.); 1: No. 19, 
1544-1547(10 Nov 1980). 

Differential cross sections for '° B(y,7*)'° Be to the ground 
and first excited states of '°Be separately and '*O(y,7*)'®N to 
the sum of the four lowest-lying states in '*N have been measured at 
laboratory angles of 45° and 90° for pions with kinetic energies 
from 80 and 210 MeV. The results. which are the first to discrete 
nuclear final states in the 4(1236) region. are in qualitative agree- 
ment with several distorted-wave impulse-approximation calcula- 
tions 


6735 Rotational structure of *’Ra. Barreau, G.; 
Boerner, H.G.; Davidson, W.F.; von Egidy, T.; Larysz, J.; 
Warner, D.D. (Institut Max von Laue - Paul Langevin, 38 - 
Grenoble (France)); Bjoernstad, T. (Oslo Univ. (Norway)); 
Burke, D.G. (McMaster Univ., Hamilton, Ontario 
(Canada)); Decman, D.; Sheline, R.K. (Florida State Univ., 
Tallahassee (USA)). DD Verhandlungen der Deutschen Physi- 
kalischen Gesellschaft (East Germany); No. 9, 1232(1980). 

From Spring meeting Muenchen ‘80; Muenchen, Germany. 
F.R. (17 - 22 Mar 1980) 


6736 Measurements and calculations of neutron spectra 
from 35 MeV deuterons on thick lithium for the FMIT facili- 
ty. Johnson, D.L.; Mann, F.M. (Hanford Engineering De- 
velopment Lab., Richland, WA (USA)); Watson, J.W.; UIl- 
mann, J.; Wyckoff, W.G. (California Univ., Davis (USA)). 
NL Journal of Nuclear Materials (Journal des Materiaux Nu- 
cleaires) (Netherlands); 85-86: No. (Pt. A), 467-471(Dec 
1979). 

From 1. topical meeting on fusion reactor materials; Miami 
Beach. FL (29 - 31 Jan 1979: 
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Neutron yields and energy spectra were measured for 35 
MeV deuterons on a thick target of natural lithium. Data were ob- 
tained using the time-of-flight technique c ver an angular range of 0° 
to 150° and for neutron energies from about 1 to 50 MeV. A simple 
nuclear model that describes the differential cross sections of neu- 
tron production was adjusted to agree with these new thick target 
data. Different model parameters were obtained when the model 
was adjusted to agree with previous ORNL thick target data for 40 
MeV deuterons. Our experimental data are in good agreement with 
model predictions based upon the ORNL time-of-flight data but are 
somewhat lower than predictions based upon the ORNL dosimetry 
data. Finally the model was used to predict the neutron spectrum at 
the position of highest flux in the FMIT test cell. 


6737 Total cross sections for the °Li(n, a)*H reaction 
between 2 and 10 MeV. Bartle, C.M. (Wisconsin Univ., 
Madison (USA). Dept. of Physics). Nuclear Physics, A 
(Netherlands); 330: No. 1, 1-14(29 Oct 1979). 

Precise measurements of the *Li(n, a)*H cross section be- 
tween 2.16 and 9.66 MeV have been made. The reactions are ob- 
served in a ®Lil(Eu) scintillator which served simultaneously both 
as a target and a detector of the charged particle reaction products. 
Calculations show the importance of accounting for the events pro- 
duced by neutrons slowed down in a ®Lil(Eu) scintillator as well as 
by neutrons backscattered from the light guide. Evidence is found 
of the formation of the J/sup 7/ = 3/2° state at an excitation 
energy of 10.25 MeV in ’Li. 


6738 Resonating-group study and importance of ex- 
change effects in the a+6Li system. Suenkel, W.; Tang, 
Y.C. (Tuebingen Univ. (Germany, F.R.). Inst. fuer Theore- 
tische Physik). Nuclear Physics, A (Netherlands); 329: No. 1- 
2, 10-24(Oct 1979). 

The resonating-group method in the one-channel approxima- 
tion is used to investigate the a+ Li system. The result shows that, 
especially at relatively high energies, reasonable agreement with ex- 
periment can be obtained. In particular, the cross-section rise in the 
backward angular region is well accounted for. The effects of inter- 
nuclear antisymmetrization, represented by various nucleon-ex- 
change terms in the kernel function, have also been carefully exam- 
ined. Here some of the interesting findings are that the blocking 
effect is quite significant in this system and the two-exchange terms 
(sometimes even the three-exchange terms) seem to have only 
minor influence on the scattering cross section. 
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REFER ALSO TO CITATION(S) 6733, 6744, 6745, 6748 


6739 (LA—8456-PR, pp 60-61) Large-angle elastic and 
inelastic scattering of 0.8-GeV protons from *°Ca. Sep 1980. 
In Progress at LAMPF: Clinton P. Anderson Meson Physics 
Facility. Progress report, January-June 1980. 
Angular distributions out to 50° (c.m.) are presented; an os- 
cillatory pattern is evident. 3 figures. (RWR) 


6740 Dynamic influence of valence neutrons upon the 
complete fusion of massive nuclei. Beckerman, M.; Salomaa, 
M.; Sperduto, A.; Enge, H.; Ball, J.; DiRienzo, A.; Gazes, 
S.; Chen, Y.; Molitoris, J.D.; Nai-feng, M. (Laboratory for 
Nuclear Science, Massachusetts Institute of Technology, 
Cambridge, Massachusetts 02139). AC02-76-ER03069. Physi- 
cal Review Letters (U.S.); 45: No. 18, 1472-1475(3 Nov 1980). 

Excitation functions for complete fusion of **Ni+°*Ni, 
58Ni+ ®Ni, and ®* + ®*Ni have been determined over a range of en- 
ergies from just above to well below the fusion barrier. The re- 
sponse of these excitation functions to the addition of valence neu- 
trons is found to be surprisingly complex. We suggest that at least 
part of the observed variations may be due to dynamic, single-parti- 
cle effects. 


6741 Comparative study of the scattering of light heavy 
ions using a folding model. Satchler, G.R. (Oak Ridge Na- 
tional Lab., TN (USA)). W-7405-ENG-26. Nuclear Physics, 
A (Netherlands); 329: No. 1-2, 233-258(Oct 1979). 
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Folding model optical potentials were constructed for the 
elastic scattering of light heavy ions. Particular care was taken to 
use realistic density distributions which incorporate centre-of-mass 
recoil, shell effects, variations in binding energies and fragmentation 
of single-particle strengths. Comparisons were made with many sets 
of experimental data. No large discrepancies were found like those 
reported earlier for *Li and *°Be. The predicted potentials were 
found to be in agreement with experiment with a mean deviation of 
less than 10%. The consistency of the results also supports the va- 
lidity of the density distributions used. Some uncertainty occurs for 
*®O because of uncertainties over the neutron distribution in this 
nucleus. 


6516 Nuclear Properties And Reactions,a= 59-89 


6742 Study of the (*He, n) reaction on isotopes of kryp- 
ton. Alford, W.P.; Anderson, R.E.; Batay-Csorba, P.A.; 
Emigh, R.A.; Lind, D.A.; Smith, P.A.; Zafiratos, C.D. 
(Colorado Univ., Boulder (USA). Nuclear Physics Lab.). 
om Physics, A (Netherlands); 330: No. 1, 77-90(29 Oct 
1979). 

Measurements of the (*He, n) reaction have been carried out 
on targets of 7 ® § 83 ®Kr at an incident energy of 25.4 MeV. 
Angular distributions were measured over the angular range 0°-22° 
permitting the identification of L = 0 and some L = 2 transitions. 
Transitions to excited 0* states were observed in all final nuclei 
except ®Sr. The results for L = 0 transitions have been compared 
with predictions of a model calculation assuming a pure pairing in- 
teraction. In Sr, a strong L = 0 transition to a state at 1 MeV 
excitation supports the suggestion of coexisting spherical and de- 
formed states in this mass region. The Q-value for the “Kr(*He, 
n)®°Sr(g.s) reaction has been measured as 2.99 +- 0.03 MeV, yield- 
ing a value 79.924551 +- 0.000032 a.m.u. for the ®°Sr ground state. 
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6743 Recent measurements of neutron capture cross sec- 
tions in the fission product mass region. de Musgrove, A.R.; 
Allen, B.J.; Boldeman, J.W. (Australian Atomic Energy 
Commission Research Establishment, Lucas Heights); 
Maclin, R.L. (Oak Ridge National Lab., TN (USA)). pp 
449-471 of Compte rendu d’une conference internationale 
sur la physique neutronique et les donnees nucleaires pour 
les reacteurs et autres applications. Harwell, 25-29 sep 1978. 
Paris, France; OECD (1978). 

From Conference on neutron physics and other applied pur- 
poses; Harwell, UK (25 Sep 1978). 

The radiative capture cross sections for the separated iso- 
topes of Sr, Y, Zr, Mo, Pd, Cd, Ba, La, Ce, Pr and Nd in the 
energy range 3-200 keV were measured with high energy resolu- 
tion at the 40 m station of the Oak Ridge Electron Linear Accel- 
erator. Maxwellian average 30 keV cross sections and average reso- 
nance parameters derived from the analysis are tabulated. A strong 
dependence of the average radiative widths on neutron binding 
energy is noted. This leads to a pronounced even-odd disparity. 
Neutron strength functions reduce with decreasing binding energy 
along an isotopic chain owing to the decreasing density of doorway 
state at the binding energy. 


6744 (LA—8456-PR, pp 1) Positive pion-nucleus elastic 
scattering at 20 MeV. Sep 1980. 

In Progress at LAMPF: Clinton P. Anderson Meson Physics 
Facility. Progress report, January-June 1980. 

Angular distributions are reported for 7* elastic scattering 
from 1C, #*O, “Ca, Zr, '°Sn, and *°*Pb at 20 MeV. 1 figure. 
(RWR) 


6745 (LA—8456-PR, PP, 24-25) a* and 7” elastic scat- 


tering from 1*C, “°Ca, Zr, *°°Pb at 80 MeV. Sep 1980. 

In Progress at LAMPF: Clinton P. Anderson Meson Physics 
Facility. Progress report, January-June 1980. 

Angular distributions for the elastic scattering of 80-MeV 7* 
and 7~ beams from 'C, “Ca, Zr, and *°*Pb were measured with 
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the Bicentennial Spectrometer at the LEP channel at LAMPF. The 
scattered pions were detected by a vertical drift chamber. Prelimi- 
nary data are shown. The angular distributions show considerable 
structure, with the minima more closely spaced for larger A. Also, 
the m~ minima are systematically at slightly smaller angles than 
those of 7*. 1 figure. (RWR) 


6746 (LA—8456-PR, pp 54-60) Search for orbit-flip 
states in Zr, *°Sn, ‘Sm, and *°*Pb determination of re- 
duced transition probabilities. Sep 1980. 

In Progress at LAMPF: Clinton P. Anderson Meson Physics 
Facility. Progress report, January-June 1980. 

Forward-angle differential cross sections are shown for 
proton inelastic scattering at 800 MeV from ™Zr, ‘Sn, and *Pb, 
along with results of DWBA calculations. No orbit-flip states were 
obvious in the data for ®Zr, '°Sn, or ‘*Sm. 7 figures, 2 tables. 
(RWR) 


6747 Alpha-particle emission in deeply inelastic reac- 
tions of 204-MeV **O+ Nb. Young, G.R.; Ferguson, R.L.; 
Gavron, A.; Hensley, D.C.; Obenshain, F.E.; Plasil, F.; 
Snell, A.H.; Webb, M.P.; Maguire, C.F.; Petitt, G.A. (Oak 
Ridge National Laboratory, Oak Ridge, Tennessee 37830). 
W-7405-ENG-26. Physical Review Letters (U.S.); 45: No. 17, 
1389-1392(27 Oct 1980). 

Angular and energy correlations have been measured for a 
particles emitted in coincidence with projectilelike fragments from 
deeply inelastic collisions of 204-MeV '*O with ®*Nb. Anisotropic 
emission of fast a particles is observed; however, the main results 
of this and similar experiments can be reproduced by model calcu- 
lations which assume the a particles are evaporated from fully ac- 
celerated fragments and take the angular distribution of projectile- 
like fragments into account. 


6748 Evaluation of alpha particle clustering in heavy 
nuclei. Hogan, J.J. (McGill Univ., Montreal, Quebec 
(Canada). Dept. of Chemistry; California Univ., Berkeley 
(USA). Lawrence Berkeley Lab.). Zeitschrift fuer Physik, A. 
Atoms and Nuclei (West Germany); 295: No. 2, 169- 
175(1980). 

In recent years, the pre-equilibrium models of nuclear reac- 
tions have been used to analyze many experiments involving the 
emission of alpha particles. The results of these analyses have been 
used as the basis for a calculation of the extent of alpha particle 
clustering in heavy nuclei. Calculations are presented of the rate of 
nucleon-nucleon and nucleon-alpha interactions in nuclear matter. 
Normalizing these to the preformation factors found in reaction 
studies, the number of alpha clusters in several complex nuclei has 
been obtained. It is suggested that the number of such performed 
alpha clusters in nuclei having A = 50, 90, 141, 202, and 232 are, 
respectively, 2.1, 3.6, 5.2, 6.9, and 7.8. (orig.) 891 FKS/orig. 892 
MB. 


6518 Nuclear Properties And Reactions,a = 150-189 


6749 LA—8456-PR, PR 41-54) Proton scattering from 


14Sm and ‘Yb at 0.8 GeV. Sep 1980. 

In Progress at LAMPF: Clinton P. Anderson Meson Physics 
Facility. Progress report, January-June 1980. 

Experimental angular distributions for forward angles are 
shown, along with results of DWBA and coupled-channels calcula- 
tions. 9 figures, 3 tables. (RWR) 


6750 Breakup-fusion description of massive transfer re- 
actions with emission of fast light particles. Udagawa, T.; 
Tamura, T. oo? of Physics, University of Texas, 
Austin, Texas 78712). Physical Review Letters (U.S.); 45: No. 
16, 1311-1314(20 Oct 1980). 

It is shown that massive transfer reactions emitting energetic 
light particles can be described in terms of two-step processes, in 
which breakup of the projectile takes place first, followed by an ab- 
sorption of the massive partner of the broken-up pair by the target. 
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6519 Nuclear Properties And Reactions, A= 190-219 


6751 (LA—8456-PR, pp 61) 0.8-GeV p + Pb elastic 
scattering and the quantity A/sub np/. Sep 1980. 

In Progress at LAMPF: Clinton P. Anderson Meson Physics 
Facility. Progress report, January-June 1980. 

The remeasured elastic angular distribution is shown along 
with results of analysis using the spin-dependent microscopic opti- 
cal potential of Kerman, McManus, and Thaler and a model-inde- 
pendent approach. A final value for A/sub np/, the neutron-proton 
rms radius difference, of 0.14 +- 0.04 fm was obtained. 1 figure. 
(RWR) 


6520 Nuclear Properties And Reactions, A= 220 And 
Above 


6752 Fission cross section for 7? Am.met. Browne, J.C.; 
Howe, R.E.; Dougan, R.J.; Dupsyk, R.J.; Landrum, J.H. 
(California Univ., Livermore (USA). Lawrence Livermore 
Lab.). pp 887-892 of Compte rendu d’une conference inter- 
nationale sur la physique neutronique et les donnees nu- 
cleaires pour les reacteurs et autres applications. Harwell, 
25-29 sep 1978. Paris, France; OECD (1978). 

From Conference on neutron physics and other applied pur- 
poses; Harwell, UK (25 Sep 1978). 

The neutron-induced fission cross section for ***Am.met 
(152y) was measured at the Livermore 100-MeV electron linac in 
the neutron energy range of 0.01 eV to 20 MeV. Fission fragments 
were detected using a hemispherical fission chamber. The neutron 
flux was measured below 10 keV using lithium glass scintillators. 
Above 10 keV, the ?Am.met fission cross section was measured 
relative to the *°°U fission cross section. Below 20 eV, the data 
were fit with a sum of single-level Breit-Wigner resonances. Results 
for the distribution of fission widths, the average fission width, and 
the average level spacing are presented. The fission cross section in 
the 100 keV to 20 MeV range is compared with previous meas- 
urements. 


6753 Light-particle spectra observed in central and pe- 
ripheral collisions of ‘*O+7°°U at 20 MeV/nucleon. Awes, 
T.C.; Gelbke, C.K.; Dyer, P. (Michigan State Univ., East 
Lansing (USA)); Back, B.B.; Mignerey, A.C.; Wolf, K.L. 
(Argonne National Lab., IL (USA)); Breuer, H.; Viola, 
V.E. Jr. (Maryland Univ., College Park (USA). Dept. of 
Chemistry). Physics Letters, (Section) B (Netherlands); 87: 
No. 1-2, 43-46(22 Oct 1979). 

Energetic light particles have been measured in coincidence 
with two outgoing fission fragments which result from the reaction 
%O+%8U at 315 MeV. Central and peripheral collisions can be 
distinguished by the momentum transferred to the target residue as 
deduced from the angle between coincident fission fragments. A re- 
markable similarity is observed in the forward angle light particle 
spectra observed in peripheral and central collisions. 


6530 Nuclear Theory 


6754 Droplet-model theory of the neutron skin, Myers, 
W.D.; Swiatecki, W.J. (California Univ., Berkeley (USA). 
Lawrence Berkeley Lab.). Nuclear Physics, A (Netherlands); 
336: No. 2, 267-278(Mar 1980). 

The droplet-model theory of the neutron skin is reviewed 
and an elementary formula is derived for the associated difference 
between the RMS radii of the neutron and proton density distribu- 
tions. The resulting predictions are compared with recent experi- 
mental estimates and with Hartree-Fock calculations. There appears 
to be no serious disagreement with most of the current, tentative 
data. Improved measurements should eventually make possible an 
independent estimate of the stiffness coefficient, Q, governing the 
resistance of the nuclear surface against the formation of a neutron 
skin. 
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6755 Many-body field theoretic framework for inelastic 
pion-nucleus scattering. Goy, A.A.; Vagradov, G.M. (AN 
SSSR, Moscow. Inst. Yadernykh Issledovanij); Silbar, R.R. 
(Los Alamos Scientific Lab., NM (USA)). Physics Letters, 
(Section) B (Netherlands); 87: No. 4, 303-306(19 Nov 1979). 

The authors consider inelastic scattering of pions from nuclei 
using many-body quantum field theory methods. They find that, in 
an inelastic amplitude for small energy transfer, one can separate 
out effects of particle-hole correlations in the final nuclear state. 
The ratio of 7* and 7 inelastic cross sections can differ substan- 
tially from the analogous ratio for free 7N scattering. 


6756 Exchange effects in direct reactions. LeMere, M 
(Minnesota Univ., Minneapolis (USA). School of Physics); 
Kanellopoulos, E.J.; Suenkel, W.; Tang, Y.C. (Tuebingen 
Univ. (Germany, F.R.). Inst. fuer Theoretische Physik). 
Physics Letters, (Section) B (Netherlands); 87: No. 4, 311- 
314(19 Nov 1979). 

The effect of antisymmetrization in direct reactions is exam- 
ined by studying the properties of the coupling-normalization 
kernel function occurring in a resonating group formulation. From 
this study, one obtains useful information concerning the general 
behavior of direct-reaction processes and some justification for the 
use of three-body models in phenomenological analyses. 


6757 Barrier penetration in complete-fusion systems. 
Mathews, G.J.; Moretto, L.G. (California Univ., Berkeley 
(USA). Lawrence Berkeley Lab.). W-7405-ENG-48. Physics 
Letters, (Section) B (Netherlands); 87: No. 4, 331-334(19 Nov 
1979). 

It is shown that the width for thermal barrier penetration 
(GAMMA/sut out/) of a classically trapped (complete-fusion) tra- 
jectory can be important and that this decay mode may explain the 
enhanced fusion-fission yield observed in some systems. 


6758 Amplitude for transitions between molecular (two- 
center) channels. Pruess, K. (California Univ., Berkeley 
(USA). Lawrence Berkeley Lab.). Nuclear Physics, A (Neth- 
erlands); 330: No. 1, 209-215(29 Oct 1979). 

An exact expression is derived for the transition amplitude 
between molecular (two-center) states, using an extension of the 
well-known method of auxiliary Hamiltonians (two-potential for- 
malism). A first-order approximation, corresponding to DWBA, is 
also given. 


6759 Radiation of pions from an expanding fireball. 
Garpman, S.I.A.; Sperber, D.; Zielinska-Pfabe, M. (Rensse- 
laer Polytechnic Inst., Troy, NY (USA)); Glendenning, 
N.K.; Karant, Y. (California Univ., Berkeley (USA). Law- 
rence Berkeley Lab.). Physics Letters, (Section) B (Nether- 
lands); 87: No. 1-2, 1-5(22 Oct 1979). 

Using arguments from statistical mechanics, the authors 
derive expressions for the pion multiplicities and spectra in high- 
energy heavy ion reactions. They show that pions emerge during 
the early stage of the hydrodynamical expansion and that their 
energy distributions reflect mainly the temperature of the surface. 


6760 Consistency of nuclear Dirac phenomenology with 
meson-nucleon interactions. Noble, J.V. (Washington Univ., 
Seattle (USA). Dept. of Physics). Nuclear Physics, A (Neth- 
erlands); 329: No. 3, 354-364(22 Oct 1979). 

The phenomenological relativistic theory of nuclear single- 
particle dynamics is reviewed and its salient characteristics are dis- 
cussed. The phenomenological (relativistic) potential strengths nec- 
essary to secure agreement with the usual low-energy properties of 
nuclei are determined. These phenomenological potentials are then 
related to the time-independent meson fields generated by nuclei, 
and it is shown by direct calculation that the potential strength pre- 
dicted on the basis of renormalized meson-nucleon couplings (as 
measured in, say, NN scattering) are consistent with those deduced 
empirically. Thus the phenomenological theory is shown to be con- 
sistent with a more microscopic approach, in agreement with the 
work of previous authors. The role of the rho-meson is then exam- 
ined, and it is shown that the time-independent rho-field leads to 
isovector terms in both the central and spin-orbit terms of the 
equivalent Schroedinger potential. The signs and magnitudes of 


65 PHYSICS RESEARCH 
6540 Radiation And Shielding Physics 


these terms agree with those determined from fits to the isobaric 
analogue (p,n) reactions, or to the systematics of single-particle en- 
ergies. 


6761 Pion condensation in symmetric nuclear matter. 
Pirner, H.J. (Heidelber: en (Germany, F.R.). Inst. fuer 
Theoretische Physik); K. (Tokyo Univ. (Japan). 
Dept. of Physics); Beng P; Rho, M. (CEA Centre 
d'Etudes Nucleaires de Saclay, 91 - Gif-sur-Yvette 
(France)). EY-76-S-02-3001. ‘Nuclear Physics, A (Nether- 
lands); 329: No. 3, 491-523(22 Oct 1979). 

The problem of pion condensation in isospin symmetric nu- 
clear matter is investigated in the framework of the sigma-model 
with a residual nucleon-nucleon interaction and A-isobars. The 
equation of state for the pion condensed phase is calculated and ap- 
plied to a low-energy heavy-ion collision in the TDHF approxima- 
tion. The effective particle-hole interaction and the response to 
spin-isospin excitation are used to determine the magnitude of the 
Landau-Migdal parameter g’. For a reasonable range of 
g'(0.5<g'<=0.8 in units of g?/4m/sub N/?= 410 MeV.fm*) pion 
condensation occurs at densities above normal nuclear matter densi- 
ty and leads to an equation of state with no stable density isomer. 


6762 Monte Carlo methods in quantum many-body prob- 
lems. Kalos, M.H. (New York Univ, NY (USA). Courant 
Inst. of Mathematical Sciences). Contract EY-76-C-02-3077. 
rear Ataaaa A (Netherlands); 328: No. 1-2, 153-168(1 
Oct 1 

From International conference on recent progress in many- 
body theories; Trieste, Italy (2 - 7 Oct 1978). 

A review is given of recent progress in the numerical simula- 
tion of quantum many-body systems by Monte Carlo methods. The 
basic idea of Monte Carlo quadrature and its use in variational esti- 
mates of the energy of extensive quantum systems is recapitulated. 
Techniques necessary to treat problems in neutron and nuclear 
matter are discussed. The basis of another algorithm, the Green 
function Monte Carlo method which was proved capable of inte- 
grating the Schroedinger equation for as many as two hundred par- 
ticles, is sketched. Calculations carried out with this technique 
show somewhat different results as compared with variational 
methods with simple product trial functions. Prospects for future 
treatment of problems of interest in nuclear physics are discussed. 
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REFER ALSO TO CITATION(S) 6425 


6763 (LA—8546-T) Minimizing the cost of splitting in 
Monte Carlo radiation transport simulation. Juzaitis, R.J. 
(Los Alamos Scientific Lab., NM (USA)). Oct 1980. Con- 
tract W-7405-ENG-36. 293p. NTIS, PC A13/MF AOl. 

A deterministic analysis of the computational cost associated 
with geometric splitting/Russian roulette in Monte Carlo radiation 
transport calculations is presented. Appropriate integro-differential 
equations are developed for the first and second moments of the 
Monte Carlo tally as well as time per particle history, given that 
splitting with Russian roulette takes place at one (or several) inter- 
nal surfaces of the geometry. The equations are solved using a 
standard S/sub n/ (discrete ordinates) solution technique, allowing 
for the prediction of computer cost (formulated as the product of 
sample variance and time per particle history, o0?/sub s/tau p) asso- 
ciated with a given set of splitting parameters. Optimum splitting 
surface locations and splitting ratios are determined. Benefits of 
such an analysis are particularly noteworthy for transport problems 
in which splitting is apt to be extensively employed (e.g., deep pen- 
etration calculations). 


6764 Modulation of nuclear interactions using channel- 

ing at multi-hundred GeV energies. Carrigan, R.A.; Chris- 
mas, B.L.; Toohi ie T.E. (Fermi National Accelerator Lab., 

Batavia, IL (USA)); Gibson, W.M.; Kim, ILJ.; Sun, CR. 
(State Univ. of New York, Albany (USA)); Guzik, Z.; Nig- 
manov, T.S.; Tsyganov, E.N.; Use) ov, A.S. (Joint Inst. 
for Nuclear. Research, Dubna )). Nuclear Noes B 
(Netherlands); 163: No. 1/2, 1 20Uen-Feb 1980). 
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Channeling of protons and positive and negative pions has 
been observed in a single crystal of germanium at beam momenta 
of 35, 100 and 250 GeV/c. Both energy loss and scattering have 
been measured. The channeling effects agree with observations at 
lower energies suitably scaled to these high energies. The suppres- 
sion of inelastic nuclear interactions has been directly observed by 
monitoring multiple-track events. 


6550 Medical Physics 


6765 (COO—4268-7(80), pp 108-116) Cyclotron re- 
search and development. Sep 1980. 

In Biomedical research with cyclotron produced radionu- 
clides. Progress report, January 1, 1979-June 30, 1980. 

Since the limited particle energy of the Sloan-Kettering cy- 
clotron requires long term stable high and low beam currents for 
production of some isotopes, the development of simple and stand- 
ard cyclotron operation and maintenance methods has been pur- 
sued. (KRM) 


6560 Solid State Physics 


6766 (ANL—80-101) Workshop on artificial superlat- 
tices. (Argonne National Lab., IL (USA)). 1980. Contract 
W-31-109-ENG-38. 42p. (CONF-8010133—(Absts.)). NTIS, 
PC A03/MF AOI. 

From International workshop on artificial superlattices; 
Urbana, IL, USA (30 Oct 1980). 

The program and 24 abstracts are given. The abstracts are 
divided into the following categories: structure and elastic proper- 
ties, transport and electronic properties, magnetism and supercon- 
ductivity, and phonons. (RWR) 


6767 (LBL—11885) Selectivity in multiple quantum nu- 
clear magnetic resonance. Warren, W.S. (California Univ., 
Berkeley (USA). Lawrence Berkeley Lab.). Nov 1980. Con- 
tract W-7405-ENG-48. 347p. NTIS, PC A15/MF AOl1. 

Thesis. 

The observation of multiple-quantum nuclear magnetic reso- 
nance transitions in isotropic or anisotropic liquids is shown to give 
readily interpretable information on molecular configurations, rates 
of motional processes, and intramolecular interactions. However, 
the observed intensity of high multiple-quantum transitions falls off 
dramatically as the number of coupled spins increases. The theory 
of multiple-quantum NMR is developed through the density matrix 
formalism, and exact intensities are derived for several cases (iso- 
tropic first-order systems and anisotropic systems with high symme- 
try) to shown that this intensity decrease is expected if standard 
multiple-quantum pulse sequences are used. New pulse sequences 
are developed which excite coherences and produce population in- 
versions only between selected states, even though other transitions 
are simultaneously resonant. One type of selective excitation pre- 
sented only allows molecules to absorb and emit photons in groups 
of n. Coherent averaging theory is extended to describe these selec- 
tive sequences, and to design sequences which are selective to arbi- 
trarily high order in the Magnus expansion. This theory and com- 
puter calculations both show that extremely good selectivity and 
large signal enhancements are possible. 


6768 (ORNL/CSD—72) Observation on the total 
energy of a system with phase changes. Alexiades, V.; Solo- 
mon, A.D.; Wilson, D.G. (Tennessee Univ., Knoxville 
(USA). Dept. of Mathematics; Oak Ridge National Lab., 
TN (USA)). Jan 1981. Contract W- 7405-ENG-26. 18p. 
NTIS, PC A02/MF AOl1. 

In most heat transfer processes the choice of a reference 
energy and reference temperature are arbitrary, since only differ- 
ences in energy and temperature are relevant to the transfer proc- 
ess. Thus, in applications to thermal energy storage, the total 
energy of a system will be obtained by integrating the temperature 
drop relative to an arbitrary reference temperature. The integral of 
the temperature drop will not yield a physically relevant total 
energy in a system with a phase change unless the reference point 
is chosen in a particular fashion. Indeed, conservation of energy 
constrains the choice of the melt temperature of the material as the 
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reference point in a simple phase change process, while for multiple 
phase changes (as in iron), or variable melting temperatures (as in 
the solidification of an alloy), energy conservation places severe re- 
strictions on the choice of the reference point. 


6561 Superconductivity 


6769 (DOE/ET/53077—1) Annual technical progress 
report. Task I. Superconductor researbh. Task II. Far-in- 
frared diagnostic development. (Massachusetts Inst. of Tech., 
Cambridge (USA). Plasma Fusion Center). 1980. Contract 
AS02-78ET53077. 3p. NTIS, PC A02/MF AO1. 

Summaries of research are given for each of the following 
areas: (1) development and characterization of In Situ multifilamen- 
tary superconducting materials, (2) development and characteriza- 
tion of cold powder metallurgy processed multifilamentary super- 
conductor materials, (3) composite micromechanics, fatigue model, 
and improved multifilamentary materials, and (4) far infrared ion 
temperature diagnostic for high-temperature plasmas. (MOW) 


6570 Theoretical Physics 


REFER ALSO TO CITATION(S) 6686, 6721 


6770 (LA—8616-MS) Computationally efficient expres- 
sion for the zero-temperature isotherm in equations of state. 
Bennett, B.I. (Los Alamos Scientific Lab., NM (USA)). Dec 
1980. Contract W-7405-ENG-36. 20p. NTIS, PC A02/MF 
AOl. 


A variation on the Barnes’ modified Morse potential is given 
with two methods for determining empirical parameters. The new 
expression does not require the evaluation of a numerical integral to 
obtain the internal energy of the solid. Hugoniots computed using 
these two methods are compared with experimental data. 


6771 (UCID—18871) Review of Article, A Case for 
Submicrosecond Rise-Time Lightning Current Pulses for Use 
in Aircraft Induced-Coupling Studies, by D.W. Clifford, E.P. 
Krider and M.A. Uman. Cabayan, H.S.; Zicker, J.D. (Cali- 
fornia Univ., Livermore (USA). Lawrence Livermore 
Lab.). 17 Jan 1980. Contract W-7405-ENG-48. 14p. NTIS, 
PC A02/MF AOl. 

The amplitudes of currents due to lightning are considerably 
larger than NEMP induced currents both in the time and frequency 
domains. The more important quantity for aperture illumination is 
the rate of rise of the current. The analysis performed for this in 
this memorandum is unsatisfactory since the artificial double expo- 
nential model was used. Still, the lightning rate of rise is only twice 
as high as that due to NEMP even when the absolute worst (or 
presently known) lightning pulse is used. A much better way to do 
this comparison is to use an actual LEMP data and NEMP from an 
actual weapon. Furthermore, because of lack of data, no electric 
field analysis was undertaken. 


6772 Second-order contribution to the gravitational de- 
flection of light. Fischbach, E.; Freeman, B.S. (Physics De- 
partment, Purdue University, West Lafayette, Indiana 
47907). Physical Review, The, D. Particles and Fields (U. S.); 
22: No. 12, 2950-2952(15 Dec 1980). 

We calculate the gravitational deflection of light to second 
order in the Newtonian constant G. For a light ray passing the Sun 
with impact parameter b, the deflection in general relativity is 
(4GM/sub sun/ /bc?) x [1+(152/16)(GM/sub sun/ /bc?)] radians. 


6773 Quantum mechanics on the half-line using path in- 
tegrals. Clark, T.E.; Menikoff, R.; Sharp, D.H. (Theoretical 
Division, Los Alamos Scientific ‘Laboratory, University of 
California, Los Alamos, New Mexico 87545). Physical 
Review, The, D. Particles and Fields (U. S.); 22: No. 12, 3012- 
3016(15 Dec 1980). 

We study the Feynman path-integral formalism for the con- 
strained problem of a free particle moving on the half-line. It is 
shown that the effect of the boundary condition at the origin can 
be incorporated into the path integral by a simple modification of 
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the action. The small-time behavior of the Green's function can be 
obtained from the stationary-phase evaluation of our expression for 
the path integral, which in this case includes contributions from 
both the direct and reflected classical paths. 


6774 Image analysis technique: a theoretical explana- 
tion. Trussel, H.J. (University of California, Los Alamos 
Scientific Laboratory, Materials & Image Evaluation, P.O. 
Box 1663, Los ALamos, New Mexico 87545). Applied Optics 
(U.S.); 19: No. 21, 3587-3588(1 Nov 1980). 

The author presents a theoretical justification for the method 
for detecting the eccentricities in laser fusion targets.(AIP) 


6580 Mathematical Physics 


6775 (LA-UR—80-3022) Metric universal properties of 
period doubling bifurcations and the spectrum for a route to 
turbulence. Feigenbaum, M.J. (Los Alamos Scientific Lab., 
NM (USA)). 1979. Contract W-7405-ENG-36. 14p. (CONF- 
791256—1). NTIS, PC A02/MF AOl1. 

From New York Academy of Sciences meeting; New York, 
NY, USA (Dec 1979). 

The ideas of the metric universal properties of maps on an 
interval are formally developed and then used to determine some 
universal aspects of a route to turbulence. 


70 FUSION ENERGY 


7001 Plasma Research 


6776 (CONF-801119—(Vol.1)(Absts.)) Poster session 
papers: APS meeting, San Diego, CA. (California Univ., 
Livermore (USA). Lawrence Livermore Lab.). Nov 1980. 
Contract W-7405-ENG-48. 496p. NTIS, PC A21/MF AOl1. 

From 22. annual meeting of the division of plasma physics of 
the APS; San Diego, CA, USA (10 Nov 1980). 


6777 (COO—2218-198) Ideal MHD stable start-up. 
Nebel, R.A.; Moses. R.W. Miley, G.H. (Illinois Univ., 
Urbana (USA). Fusion Studies Lab.). 1980. Contract AS02- 
76ET52040. Sp. (CONF-800484—9). NTIS, PC A02/MF 
AOl. 

From Reversed field pinch theory workshop; Los Alamos, 
NM, USA (28 Apr 1980). 

A start-up scenario which theoretically predicts ideal MHD 
stability for both local and global modes during the start-up and 
burn phases for an RFP reactor has been found. Toroidal current 
density must be peaked off-axis in the prereversed phase in order to 
maintain stability. This is consistent with experimental observation. 
Density and pressure are peaked off-axis in order to stabilize 
Suydam modes in the weakly sheared plasma interior during the 
burn phase. 


6778 (DOE/ER/03077—165) Hall current effects on 
tearing modes in rotating reverse field plasmas. Kappraff, J.; 
Grossmann, W.; Kress, M. (New York Univ., NY (USA)). 
Mar 1980. Contract AC02-76ER03077. 63p. NTIS, PC 
A04/MF AOl1. 

It has been experimentally observed for some time that cer- 
tain tearing modes in plasmas may be suppressed if the plasma ro- 
tates in a preferred direction. In this paper we treat the m=O, finite 
wavelength tearing mode in cylindrical geometry for a reversed 
field plasma equilibrium and show that by generalizing Ohm's law 
to include Hall current terms, we are able to explain this effect of 
rotation on tearing modes. Our results agree qualitatively with ear- 
lier analysis and numerical simulations of A. Kaleck. We also show 
that our results are sensitive to the position of the outer conducting 
wall, and for wall positions sufficiently close to the plasma vacuum 
interface, tearing modes may be quenched when the rotation 
reaches a critical value. These results follow from a boundary layer 
analysis and numerical integration of the boundary layer equations. 
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6779 (DOE/ET/53051—11) High power heating in the 
ion cyclotron range of frequencies in the Wisconsin Tokapole 
II. Biddle, A.P.; Sprott, J.C. (Wisconsin Univ., Madison 
(USA). Dept. of Physics). Sep 1980. Contract AS02- 
76ET53051. 33p. NTIS, PC A03/MF A0O1. 

Fast wave heating at the second, third, and fourth harmonics 
of the ion cyclotron resonance, and slow wave heating at the fun- 
damental in a single ion species hydrogen plasma, are found to be 
in good agreement with warm plasma theory at rf power levels = 
130 kW. Ion heating is negligible off an eigenmode. Ion body tem- 
peratures are more than doubled to 75 eV from the 35 eV ohmical- 
ly heated case with tails comprising 8% of the plasma at 320 eV. 
No deleterious effects except a non-disruptive 10% shortening of 
the discharge length caused by impurity influx are noted. A passive 
mode tracking technique allows ~ 40% increase in power deposi- 
tion in a passing eigenmode over that of a fixed frequency rf 
source. Ion temperatures are limited by charge exchange due to the 
< 50 eV central temperature and the smal) 13 cm radius current 
channel. 


6780 (DOE/ET/53051—13) Plasma resistivity meas- 
urements in the Wisconsin levitated octupole. Brouchous, 
D.A. (Wisconsin Univ., Madison (USA)). Nov 1980. Con- 
tract AS02-76ET53051. 209p. NTIS, PC A10/MF A011. 

Resistivity measurements parallel to the magnetic field were 
made on gun injected plasmas ranging in density from 10%cm~* to 
10'parallelcm~* in the Wisconsin levitated octupole with toroidal 
and poloidal magnetic fields. The 10®°cm~* plasma was collisionless 
with A/sub mfp/ > 100 mirror lengths, had T/sub e/ = 10 eV, T/ 
sub i/ = 30 eV and was found to have anomalous resistivity scal- 
ing like eta = VT/sub e//n/sub e/ when E/sub parallel/ > E/su 
c/ is the Dreicer critical field. The 10'*cm~* plasma was collisional 
with A/sub mfp/ < mirror length, had T/sub e/ = T/sub i/ = .2 
eV and was found to have Spitzer resistivity when E/sub parallel/ 
< E/sub c/. 


6781 (ORNL/TM—7558) EBT transport in 2-D mirror 
geometry with finite electron annulus pressure. Jaeger, E.F.; 
Lao, L.L.; Owen, L.W.; Hedrick, C.L. (Oak Ridge National 
Lab., TN (USA)). Dec 1980. Contract W-7405-ENG-26. 
41p. NTIS, PC A03/MF AOl1. 

Transport equations for the ELMO Bumpy Torus (EBT) 
toroidal plasma are averaged along magnetic field lines computed 
from a two-dimensional (2-D) magnetic equilibrium calculation in 
mirror geometry. A finite plasma pressure which is peaked off-axis 
approximates the hot electron ring plasma. Previous radial transport 
calculations have assumed cylindrical geometry and ad hoc magnet- 
ic field profiles. Results reported here depend on the value of 
plasma pressure assumed in the hot electron ring but are relatively 
insensitive to the degree of anisotropy assumed in the ring pressure. 
The scaling of coninement parameters with neutral pressure is simi- 
lar to that observed in the previous one-dimensional (1-D) work. 


6782 Nonlinear enhancement of second-harmonic cyclo- 
tron damping. Hsu, J.Y.; Chiu, S.C. (General Atomic Com- 
pany, San Diego, California 92138). DE-AT03-76ETS51011. 
Physical Review Letters (U.S.); 45: No. 19, 1561-1565(10 Nov 
1980). 

It is shown that the cyclotron damping rate of the second 
harmonic is enhanced relative to the linear rate by a nonlinear re- 
sonances resulting from the finite wavelength of the pump wave. 
Applications to ion and electron cyclotron-resonance-frequency 
heating are considered. 


6783 Principles and capabilities of 3-D, E-M particle 
simulations. Buneman, O.; Barnes, C.W.; Green, J.C.; Niel- 
sen, D.E. (Institute for Plasma Research, Stanford Universi- 
ty, Stanford, California 94305). Journal of Computational 
Physics (U.S.); 38: No. 1, 1-44(1 Nov 1980). 

Presently available computing power is just sufficient for 
carrying out some meaningful three-dimensional, fully electro-mag- 
netic particle simulations. The background for building the appro- 
priate codes is reviewed in this article, and the modest achievments 
of one such code, SPLASH, (operating on a CDC 7600) are pre- 
sented. A more ambitious code for the CRAY-1, still under con- 
struction, is based on similar principles and algorithms. Data man- 
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agement emerges as a crucial element, in addition to the physics 
and numerics, for determining code structure. 


6784 Orbit averaged particle code. Cohen, B.I.; Bren- 
gle, T.A.; Conley, D.B.; Freis, R.P. (Lawrence Livermore 
Laboratory, University of California, Livermore, California 
94550). W-7405-ENG-48. Journal of Computational Physics 
(U.S.); 38: No. 1, 45-63(1 Nov 1980). 

A new method for efficient computer simulation of long 
time-scale physics phenomena is proposed which has proved suc- 
cessful in one- and two-dimensional magneto-inductive particle 
codes. The method relies on orbit-averaging charge and current 
densities in Maxwell's equations before solving for the self-consist- 
ent electric and magnetic fields in order to filter out unwanted 
high-frequency oscillations and reduce the number of simulation 
particles necessary to fill phase space adequately. This method 
offers the potential of greatly improving the economics of simulat- 
ing the evolution of a plasma over time intervals which are long 
compared to particle orbit periods. A particular scheme using a 
predictor-corrector iterative method and time splitting is discussed, 
which is both stable and accurate. Application to the efficient simu- 
lation of a magnetic mirror machine plasma injected with energetic 
neutral beams is presented. 


6785 Heating by Raman backscatter and forward scat- 
ter. Estabrook, K.; Kruer, W.L.; Lasinski, B.F. (Lawrence 
Livermore Laboratory, University of California, Livermore, 
California 94550). Physical Review Letters (U.S.); 45: No. 17, 
1399-1403(27 Oct 1980). 

This Letter presents computer simulations of the reflections 
and heating due to stimulated Raman scattering of intense laser 
light in large regions of underdense plasma. The heated electron 
distribution is approximately a Maxwelliam of temperature 1/2m/ 
sub e/v/sub p/ 2 A simple model of the reflection is presented. 
Forward Raman scattering was also observed producing extremely 
energetic electrons. Finally, two-dimensional simulations showed 
sizable Raman scattering coexisting with heating by 2w/sub p/e in- 
stability. Raman scattering may cause a preheat problem with large 
laser-fusion-reactor targets. 


6786 Electromagnetic interference pattern of resonance 
cones in the far field. Bellan, P.M. (California Institute of 
Technology, Pasadena, California 91125). EY-76-G-03-1305. 
Physical Review Letters (U.S.); 45: No. 17, 1407-1410(27 Oct 
1980). 

At large densities or large distances from the transmitting 
antenna it is observed that resonance cones, instead of being a 
single sharp peak, become spatially modulated by a multiperiod in- 
terference pattern; this interference pattern can dominate over the 
phasing imposed by a grill antenna. A simple theory shows that this 
effect occurs when w/sub p/er/c> > 1 and that it is caused by elec- 
tromagnetic terms neglected in the electrostatic approximation. 
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6787 (BNL—28702) Simple, efficient neutralizer for D™ 
ions, Fink, J.; Prelec, K. (Brookhaven National Lab., Upton, 
NY (USA)). 1980. Contract AC02-76CHO00016. 4p. 
(CONF-801068—14). NTIS, PC A02/MF AOl1. 

From 2. international symposium on the production and neu- 
tralization of negative hydrogen ions and beams; Upton, NY, USA 
(6 Oct 1980). 

A simple deuterium gas cell is described to serve as a neu- 
tralizer for negative hydrogen ions in the energy range above 40 
keV/nucleon. Neutralization efficiency and cell parameters have 
been calculated as function of energy, for a single cell as well as for 
a two-cell scheme. It has been shown that values above 60% are 
possible in the single cell system and about 75% in the two-cell 
system. 


6788 (BNL—28703) Negative ions as a source of low 
energy neutral beams, Fink, J.H. (Brookhaven National 
Lab., Upton, NY (USA)). 1980. Contract AC02-76CH00016. 
Tp. (CONF-801068—15). NTIS, PC A02/MF AO1. 
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From 2. international symposium on the production and neu- 
tralization of negative hydrogen ions and beams; Upton, NY, USA 


(6 Oct 1980). 
Little consideration has been given to the impact of recent 


developments in negative ion source technology on the design of 
low energy neutral beam injectors. However, negative ion sources 
of improved operating efficiency, higher gas efficiency, and smaller 
beam divergence will lead to neutral deuterium injectors, operating 
at less than 100 keV, with better operating efficiencies and more 
compact layouts than can be obtained from positive ion systems. 


6789 (COO—2218-177) Compact reversed field pinch 
(CRFP) reactor concept. Miley, G.H.; Nebel, R.A. (Illinois 
Univ., Urbana (USA). Fusion Studies Lab.). 1980. Contract 
a 5p. (CONF-800484—8). NTIS, PC A02/ 
MF AOl. 

From Reversed field pinch theory workshop; Los Alamos, 
NM, USA (28 Apr 1980). 

The feasibility of a small 100 MWe reverse-field pinch reac- 
tor is discussed. Typical design parameters are described along with 
possible cost benefits. (MOW) 


6790 (COO—2218-179) One dimensional burn computa- 
tions for RFPR. Nebel, R.A.; Miley, G.H.; Moses, R.W.; 
Hagenson, R.L. (Illinois Univ., Urbana (USA). Fusion Stud- 
ies Lab.; Los Alamos Scientific Lab., NM (USA)). 1980. 
Contract AS02-76ET52040. Sp. (CONF-800484—7). NTIS, 
PC A02/MF AOl1. 

From Reversed field pinch theory workshop; Los Alamos, 


NM, USA (28 Apr —_ 
Studies of the RFPR have been done using a one-dimension- 


al three fluid transport and stability code. Results have verified 
trends predicted by previous global studies. However, inclusion of 
profile effects, principally centerline ignition, has enabled the 
RFPR design to be optimized to obtain Q/sub p/’s as high as 20. 
Assuming classical parallel resistivity, global MHD stability can be 
maintained throughout the entire burn. 


6791 (GA-A—16165) Team one (GA/MCA) effort of the 
DOE 12 Tesla Coil Development Program. Progress report 
for the quarter ending September 30, 1980. Alcorn, J.S.; Pur- 
cell, J.R.; Chen, W.Y.; Hsu, Y.H. (General Atomic Co., San 
Diego, CA (USA)). Oct 1980. Contract AT03-76ETS51011. 
4p. IS, PC A02/MF AOl1. 

The basic mission of this effort is to demonstrate the feasibil- 
ity of, and establish an engineering data base for utilizing bath 
cooled NbTi alloy to generate a peak toroidal field of 12 tesla in a 
tokamak reactor. The FY-1980 effort has been concentrated upon 
four major tasks: completion of the conceptual design of an ETF 
reactor compatible TF-coil employing helium bath cooled NbTi 
alloy conductor, procurement of conductor for the coil to be tested 
at the LLNL HFTF during FY-1982, design of the test coil, and a 
series of relevant tests using the GA High Field Test Facility. 


6792 Device for providing high-intensity ion or electron 
currents. (to Department of Energy, Washington, DC 
{USA)). British Patent 1,559,430/A/. 16 Jan 1980. 8p. 

A low pressure electronic device is described for the pro- 
duction of high-intensity electron and ion currents. In addition to a 
thermionic cathode and an anode within the gas-tight chamber, 
which contains ionizable rare gas at a partial vacuum, an auxiliary 
electrode is incorporated. The system described provides an im- 
proved gas discharge device that replenishes low-work-function, 
easily polarized atoms on the cathode surface. The improvement 
permits increased electron emission from a hot cathode at a some- 
what reduced temperature and at the same time increases the cath- 
ode filament life. The particular application within a supported-gas- 
discharge sputtering device is shown but it can also be incorporated 
into other devices for providing high-intensity electron or ion cur- 
rents. 


6793 (LA-tr—80-25) Max Planck Institute for Plasma 
Physics. Rothlein, B.; Schumacher, U. (Los Alamos Scien- 
tific Lab., NM (USA)). Aug 1980. Translation of Max- 
Planck-Gesellschaft zur Foerderung der Wissenschaften ber- 
—_ und mitteilungen; 1977, 4. 114p. NTIS, PC A06/MF 
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A historical review of the Institute and its research programs 
is given. (MOW) 


6794 (LA-UR—80-3429) Miultiple-shot laser damage 
thresholds of ultraviolet reflectors at 248 and 308 nanometers. 
Foltyn, S.R.; Newnam, B.E. (Los Alamos Scientific Lab., 
NM (USA)). 1980. Contract W-7405-ENG-36. 15p. (CONF- 
8009119—1). NTIS, PC A02/MF AO1. 

From 12. annual symposium on optical materials for high 
power lasers; Boulder, CO, USA (Sep 1980). 

Multiple-shot damage thresholds of dielectric reflectors have 
been measured at 248 and 308 nm. Standard irradiation conditions 
were a 10-ns pulsewidth, 0.6-mm spot diameter and 35-Hz pulse 
repetition frequency. The reflectors, from various sources, were 
composed of oxide and fluoride films. Although damage was gener- 
ally initiated at visible film defects, there was no correlation be- 
tween damage susceptibility and the appearance of these defects. At 
levels near threshold, damage was most often observed as an in- 
crease in white-light scatter of a site with no growth upon contin- 
ued irradiation; at higher levels, the damage site grew with succes- 
sive shots. Test sites were subjected to at least 10° shots and some 
sites received as many as 2.5 x 10* shots; however, with only one 
exception damage was found to occur within the first few shots or 
not at all. Reflectors at 248 nm typically had damage thresholds in 
the 1.0 to 1.8 J/cm? range with two samples exhibiting unexpected- 
ly high thresholds of 2.8 and 3.0 J/cm?. In some cases, a subthre- 
shold pre-irradiation treatment resulted in a 20 to 25% enhance- 
ment in damage resistance. 


6795 (LBL—11146) Heavy ion inertial fusion. Keefe, 
D.; Sessler, A.M. (California Univ., Berkeley (USA). Law- 
rence Berkeley Lab.). Jul 1980. Contract W-7405-ENG-48. 
12p. (CONF-800740—24). NTIS, PC A02/MF AOl1. 

From 11. international conference on high energy accelera- 
tors; Geneva, Switzerland (7 Jul 1980). 

Inertial fusion has not yet been as well explored as magnetic 
fusion but can offer certain advantages as an alternative source of 
electric energy for the future. Present experiments use high-power 
beams from lasers and light-ion diodes to compress the deuterium- 
tritium (D-T) pellets but these will probably be unsuitable for a 
power plant. A more promising method is to use intense heavy-ion 
beams from accelerator systems similar to those used for nuclear 
and high-energy physics; the present paper addresses itself to this 
alternative. As will be demonstrated the very high beam power 
needed poses new design questions, from the ion source through 
the accelerating system, the beam transport system, to the final 
focus. These problems will require extensive study, both theoreti- 
cally and experimentally, over the next several years before an opti- 
mum design for an inertial fusion driver can be arrived at. 


6796 (NRL-MR—4369) NRL _ inertial confinement 
fusion theory program. 1979 annual report, October 1978 - 
December 1979. (Naval Research Lab., Washington, DC 
(USA)). 20 Nov 1980. Contract AIO1-77DP40042. 74p. 
NTIS, PC A04/MF AOl1. 

This is the 1979 annual report of the NRL Inertial Confine- 
ment Fusion Theory Program. It covers research performed from 
October 1978 through December 1979. Research in each of the 
four current program areas is reported: laser light absorption;fluid 
dynamics of ablative acceleration; development of computational 
techniques, and Rayleigh-Taylor stabilization techniques. 


6797 (NRL-MR—4397) Beam requirements for light- 
ion-driven inertial-confinement fusion. Mosher, D.; Colom- 
bant, D.G.; Goldstein, S.A. (Naval Research Lab., Wash- 
ington, DC (USA)). 27 Nov 1980. Contract AIOI- 
77DP40042. 20p. NTIS, PC A02/MF AOl. 

Pulsed-power and ion-beam production and handling tech- 
niques are available to assemble a break-even ICF experiment. In 
this report, simple scaling laws for beam focusing, transport, bunch- 
ing and packing are combined to define and acceptable range of pa- 
rameters for ignition-system modules delivering low-atomic-number 
(= 6) ion beams to a pellet. Techniques for increasing the deliver- 
able beam intensity are then discussed. 


99 GENERAL AND MISCELLANEOUS 
9902 Mathematics And Computers 


6798 (UCRL—83743) Nonlinear behavior of stimulated 
scatter in large underdense plasmas. Kruer, W.L.; Estabrook, 
K.G. (California Univ., Livermore (USA). Lawrence Liver- 
more Lab.). 5 Nov 1979. Contract W-7405-ENG-48. 19p. 
(CONF-791109—S). NTIS, PC A02/MF AOl. 

From 5. workshop on laser interaction; Rochester, NY, USA 
(5 Nov 1979). 

Several nonlinear effects which limit Brillouin and Raman 
scatter of intense light in large underdense plasmas are examined. 
After briefly considering ion trapping and harmonic generation, we 
focus on the self-consistent ion heating which occurs as an integral 
part of the Brillouin scattering process. In the long-term nonlinear 
State, the ion wave amplitude is determined by damping on the 
heated ion tail which self-consistently forms. A simple model of the 
scatter is presented and compared with particle simulations. A simi- 
lar model is also applied to Raman scatter and compared with simu- 
lations. Our calculations emphasize that modest tails on the electron 
distribution function can significantly limit instabilities involving 
electron plasma waves. 


6799 Spectroscopic measurement of high-density CO2- 
laser-driven implosion. Hauer, A.; Mitchell, K.B.; van Hul- 
steyn, D.B.; Tan, T.H.; Linnebur, E.J.; Mueller, M.M.; 
Kepple, P.C.; Griem, H.R. (University of California, Los 
Alamos Scientific Laboratory, Los Alamos, New Mexico 
87545). Physical Review Letters (U.S.); 45: No. 18, 1495- 
1498(3 Nov 1980). 

CO,-laser-driven implosions have been shown to produce 
compressed plasma densities of the same magnitude as ordinary 
solids (>2g/cm*). A variety of diagnostic techniques has been 
used, including the simultaneous observation of x-ray spectroscopic 
signatures and nuclear yield. The laser energy on target ranged 
from 3 to 6 kJ and the half width of the pulse was 600-800 ps. The 
results of these experiments are compared with numerical hydro- 
dynamic simulations. 
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9901 Management 


6800 (UCID—18847(Pt.2)) Project Management Code. 
Part 2. Conceptual design. Ames, H.S. (California Univ., 
Livermore (USA). Lawrence Livermore National Lab.). 11 
Nov 1980. Contract W-7405-ENG-48. 73p. NTIS, PC A04/ 
MF AOl. 

This document describes the conceptual design for an infor- 
mation management system called Project Management Code 
(PMC). PMC is a simple computerized too] that managers can use 
to plan, evaluate, and report the technical and financial progress of 
a project by using the work breakdown structure (WBS) as the 
graphical means of representing input and output. PMC provides an 
automated means to develop and maintain the WBS for a project 
interactively. The conceptual design describes PMC from the user's 
point of view and includes operating procedures, commands, and 
reports. 26 figures, | table. 
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6801 (BNL—28614) High speed processor for fastbus. 
Campbell, M.; Blatt, S.; Kasha, H. (Yale Univ., New Haven, 
CT (USA); Brookhaven National Lab., Upton, NY (USA); 
Academia Sinica, Bejing (China)). 1980. Contract AC02- 
76CHO00016. 4p. (CONF-801103—39). NTIS, PC A02/MF 
AOl. 

From IEEE nuclear science symposium; Orlando, FL, USA 
(5 Nov 1980) 

A processor designed to operate at a speed compatible with 
fastbus is described. It has been used in an experiment at the AGS 
in Brookhaven National Laboratory. Its function was to read data 
from various fastbus modules and store them in a buffer where they 
could later be read and further processed by a slower host comput- 
er. The data were formated so that the host computer could more 
easily process them. The processor also made decisions based on 
the validity of the data and rejected bad events. The ratio of the 
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number of triggers to the number of accepted events was about 20 
to 1. 3 tables. 


6802 (HEDL-SA—2208) Distributed manufacturing and 
management information system. Gottschalk, G.P. (Hanford 
Engineering Development Lab., Richland, WA (USA)). 
1980. Contract AC14-76FF02170. 5p. (CONF-801121—4). 
NTIS, PC A02/MF AOl1. 

From 1980 fall DECUS US symposium; San Diego, CA, 
USA (4 Nov 1980). 

Trends toward lower hardware costs have allowed develop- 
ment of a system incorporating 16-bit minicomputers and micro- 
computers and packaged software to meet the many requirements 
of a small-scale manufacturing system. The system employs state-of- 
the-art hardware and software to provide central control and data 
management functions in the distributed work station environment. 
5 figures. 


6803 (LBL—11068) Interactive SPIRES PLOT proto- 
col. Cerny, B.; Litton, G.; Lawrence, J.D. (California Univ., 
Berkeley (USA). Lawrence Berkeley Lab.). Jun 1980. Con- 
tract W-7405-ENG-48. 14p. NTIS, PC A02/MF AOl1. 

This report describes PLOT, a routine to plot a two-dimen- 
sional array of points from elements in any SPIRES database. Its 
use assumes access to a SPIRES database and knowledge of 
SPIRES querying and searching procedures. PLOT is not meant to 
be a replacement for more sophisticated on-line or off-line graphics 
packages compatible with SPIRES, but rather it gives immediate 
interactive plots that can be displayed at the terminal, saved, or dis- 
posed to a line printer. One can select records from a database, plot 
them, add other points or change the scale, if desired, and replot in 
order to get a feeling for the form and distribution of the data. 
PLOT can be used on either a hard-copy or CRT terminal, and it 
allows user adjustment of various parameters to generate a plot 
compatible with both the data and the terminal display capabilities. 
The search commands that generate the stack of data to be plotted 
are identical to those used in any other SPIRES search. Both in- 
dexed and non-indexed records can be accessed and plotted, and 
elements can be obtained from any depth within structures. 


6804 (LBL—11834) Limits to image reconstruction from 
restricted angular input. Tam, K.C.; Perez-Mendez, V. (Gen- 
eral Electric Co., Schenectady, NY (USA). Corporate Re- 
search and Development Dept.; California Univ., Berkeley 
(USA). Lawrence Berkeley Lab.). Nov 1980. Contract W- 
7405-ENG-48. 13p. (CONF-801103—38). NTIS, PC A02/ 
MF AOl. 

From IEEE nuclear science symposium; Orlando, FL, USA 
(5 Nov 1980). 

Distortion in an object due to the unavailability of some 
Fourier components in a cone-shaped region is analyzed. The re- 
sults throw light on the factors that limit the accuracy in recon- 
structing objects from limited-angle input in practice. It is also 
shown that norm- or entropy-related reconstruction methods are 
not expected to improve the fidelity of the reconstructed images; 
only more a priori knowledge of exact nature on the object can 
serve this purpose. 8 figures. 


6805 (SLAC-PUB—2639) FASTBUS software status. 
Gustavson, D.B. (Stanford Linear Accelerator Center, CA 
(USA)). Oct 1980. Contract AC03-76SF00515. 3p. (CONF- 
801103—40). NTIS, PC A02/MF AO1. 

From IEEE nuclear science symposium; Orlando, FL, USA 
(5 Nov 1980). 

Computer software will be needed in addition to the me- 
chanical, electrical, protocol and timing specifications of the FAST- 
BUS, in order to facilitate the use of this flexible new multiproces- 
sor and multisegment data acquisition and processing system. Soft- 
ware considerations have been important in the FASTBUS design, 
but standard subroutines and recommended algorithms will be 
needed as the FASTBUS comes into use. This paper summarizes 
current FASTBUS software projects, goals and status. 
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6806 (UCID—18852) Syntax and semantics of NLTSS 
Message tokens. Minton, J.; Donnelley, J. (California Univ., 
Livermore (USA). Lawrence Livermore Lab.). 24 Apr 
1980. Contract W-7405-ENG-48. 16p. NTIS, PC A02/MF 
AOl. 

The basic unit of an NLTSS message is the Message token 
(or token). Groups of these tokens make up statements, and groups 
of statements make up a session. This report describes the current 
format and meaning of tokens, statements, and Sessions (as used by 
NLTSS servers). It is intended as a guideline for the prototype 
NLTSS File Server, Directory Server, Process Server, Account 
Server, and others. The final formats and meanings that will be 
published in a Network Standards document may differ. Most of 
the material in this report is gathered from strawman proposals and 
meetings between the Octopus Network and NLTSS groups. 


6807 (UCRL—52964) Crosslinking of computer termi- 
nals for nationwide tutorial instruction. Schriebman, J.A.; 
Swanson, J.E. (California Univ., Livermore (USA). Law- 
rence Livermore Lab.). Nov 1980. Contract W-7405-ENG- 
48. 10p. NTIS, PC A02/MF AOl1. 

A procedure is described for the linking of two or more ter- 
minals for demonstrating the use of new software to researchers at 
distant locations. This linking procedure, which can be used for 
either real-time tutorials or a classroom-type of instruction, has 
proven invaluable in actual use, and has been implemented on a 
UNIX V-6 operating system at the Lawrence Livermore National 
Laboratory. The procedure was developed under the auspices of 
the Department of Energy's Office of Advanced Conservation 
Technologies (formerly the Division of Energy Storage Systems). 2 
figures. 


6808 (UCRL—52996) Automation of computational 
physics. Wirth, M.C. (California Univ., Livermore (USA). 
Lawrence Livermore Lab.). Oct 1980. Contract W-7405- 
ENG-48. 318p. NTIS, PC A14/MF AOl1. 

Thesis. 

Software tools based on the algebraic manipulation system 
MACSYMaA that facilitate the design, analysis, and construction of 
finite difference programs for the numerical solution of systems of 
partial differential equations are described. Four packages of tools 
are presented: VECT, FDIFF, FSTAB, and MACTRAN. The 
VECT package performs symbolic algebra and calculus with vec- 
tors and dyadics. It includes manipulations of dot and cross prod- 
ucts; gradient, divergence, curl and Laplacian operators; directional 
derivatives and outer products. Vector and dyadic equations can be 
automatically expanded into components for arbitrary orthogonal 
coordinate systems. Scalar and vector potentials can be calculated 
from their gradient and curl vectors. The FDIFF package converts 
scalar, nonlinear partial differential equations into linear, finite dif- 
ference aproximations. It includes tools for discretization of the 
domain of the PDE dependent variables, linearization of non-linear 
terms, and conversion of derivative terms into finite difference ex- 
pressions. A notation and algebra for building arbitrary finite differ- 
ence operators is provided. The FSTAB package automatically per- 
forms local Fourier stability analyses on sets of finite difference 
equations by deriving amplification matrices and eigenvalues. The 
MACTRAN package converts the finite difference equations and 
other expressions into FORTRAN code. It provides a general pur- 
pose text processor that allows the derived FORTRAN code seg- 
ments to be interspersed with fixed code from program skeletons to 
form complete FORTRAN programs. 6 figures, 21 tables. 


6809 (UCRL—83703) Dynamic memory management for 
structured programs. Kohn, J.R. (California Univ., Liver- 
more (USA). Lawrence Livermore Lab.). 10 Dec 1979. 
Contract W-7405-ENG-48. 5p. (CONF-800201—8). NTIS, 
PC A02/MF AOl1. 

From COMPCON 1980; San Francisco, CA, USA (25 Feb 
1980). 

The development of a formal memory manager for use in a 
large applications code system at Lawrence Livermore Laboratory 
is described. The problems faced are likely to exist in many large 
software projects. Since memory space is always at a premium in 
large codes, designing good software is sometimes difficult. It is 
shown that a well-designed memory manager can make efficient 
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use of limited memory resources and promote structured software 
design. Further benefits are also discussed. 


6810 (UCRL—84644) Monotone piecewise cubic inter- 
polation: algorithms and software. Fritsch, F.N.; Carlson, 
R.E. (California Univ., Livermore (USA). Lawrence Liver- 
more National Lab.). Nov 1980. Contract W-7405-ENG-48. 
35p. (CONF-801166—1). NTIS, PC A03/MF AO1. 

From SIAM fall meeting; Houston, TX, USA (6 Nov 1980). 

An idea due to J. Butland [Computer Graphics 80, Online 
Public., Ltd., 1980, 409-422] leads to an improved algorithm for 
piecewise monotonic piecewise cubic interpolation. The modifica- 
tions to the algorithm published [Siam J. Numer. Anal. 17, 2 (April 
1980), 238-246] and plans for software implementing the new algo- 
rithm are described. 4 figures. 


6811 (UCRL—85071) Suddenly praxis. Greenwood, 
J.R. (California Univ., Livermore (USA). Lawrence Liver- 
more National Lab.). 22 Oct 1980. Contract W-7405-ENG- 
48. 13p. (CONF-801121—5). NTIS, PC A02/MF AOI. 

From 1980 fall DECUS US symposium; San Diego, CA, 
USA (4 Nov 1980). 

Praxis is a high order language designed for efficient pro- 
gramming of control and systems applications. Praxis is a compre- 
hensive, strongly typed, block structured language in the tradition 
of Pascal, with much of the power of the languages Mesa and Ada. 
The language supports the development of systems composed of 
separate modules, user-defined data types, exception handling, de- 
tailed control mechanisms, and encapsulated data and routines. 
Direct access to machine facilities, efficient bit manipulation, and 
interlocked critical regions are provided within the language. 


6812 Moments of absorption time for a conditioned 
random walk. Beyer, W.A.; Waterman, M.S. (Los Alamos 
Scientific Lab., NM). Studies in Applied Mathematics (U.S.); 
60: 83-90(1979). 

A random walk on the set of integers [0,1,2,..., a] with ab- 
sorbing barriers at 0 and a is considered. The transition times from 


theintegers z (0 < z < a) are random variables with finite mo- 
ments. The nth moment of the time to absorption at a, D/sub z,n/, 
conditioned on the walk starting at z and being absorbed at a, is 
discussed, and a difference equation with boundary values and ini- 
tial values for D/sub z,n/ is given. It is solved in several special 
cases. The problem is motivated by questions from biology about 
tumor growth and multigene evolution which are discussed. 
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SUBJECT INDEX 


The subject index is based on the use of subject descriptors selected 
from a controlled thesaurus of terms. Subject descriptors and quali- 
fiers (subheadings) are selected and presented in the following 
format: 
SUBJECT DESCRIPTOR 
Qualifier 
Title, (supplementary information), citation number, 
(report number) 

The title may be supplemented with additional words, or a 
phrase, if it appears additional information would be helpful. In 
cases for which the title contains little or no information related to 
the subject entry, it may be replaced entirely by the supplementary 
information. A qualifier is not always required, and in such cases 
the title will follow the unqualified subject descriptor. 

The descriptors selected for use as subject terms are general- 
ly the names of specific materials, things, or processes. To the 
extent possible, a qualifier is selected to describe the properties of, 
or processses applied to, the subject term. 

-Index entries are selected to indicate the important ideas and 
concepts presented in a document, rather than words that may 
appear in the text. Within the available thesaurus terms, the most 
probable or logical place to look for typical information is selected. 
"See references” are included to guide users from synonymous 
terms or phrases to the descriptor selected as a subject heading for 
the concept. (e.g. Pipeline Quality Gas see HIGH BTU GAS). "See 
also references” are used to indicate where to find references to 
subject concepts that are narrower, broader, or related to a particu- 
lar subject heading. To complete an exhaustive search of a given 
subject, all such headings should be reviewed. 
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ACCELEROMETERS 
Design 
Acceleration switch (Patent), 6:6374 
Acceleration switch (Patent), 6:6375 
ACCUMULATORS 
Operation 
Hydraulic accumulators as energy buffers; thermodynamic 
modeling and thermal losses, 6:6131 (CONF-801022—) 
ACES 
See QUARKS 
ACETATES 
Nuclear Magnetic Resonance 
Intrinsic steric deuterium chemical shift isotope effects, 6:6330 
ACETIC ACID 
Biosynthesis 
Membrane-controlled digestion: anaerobic production of 
methane and organic acids, 6:5859 
ACETONE 
Raman Spectra 
Influence of Fermi resonance on vibrational relaxation of the 
C-C stretching mode in liquid acetone (Effects of 
temperature and pressure variation), 6:6322 
ACETYLENE 
Electronic Structure 
Excited singlet electronic states of acetylene: cis and trans 
structures and energetics, 6:6675 
Excited States 
Excited singlet electronic states of acetylene: cis and trans 
structures and energetics, 6:6675 


ACID ELECTROLYTE FUEL CELLS 
tion 
Study of fuel cell on-site, integrated energy systems in 
residential/commercial applications, 6:6184 
(DOE/NASA/0089—80/1) 
Economic Analysis 
Study of fuel cell on-site, integrated energy systems in 
residential/commercial applications, 6:6184 
(DOE/NASA/0089—80/1) 
Fuel Systems 
Distillate fuel-oil processing for phosphoric acid fuel-cell 
power plants, 6:6183 (DOE/ET/13323—2) 
Hydrogen Generators 
Distillate fuel-oil processing for phosphoric acid fuel-cell 
power plants, 6:6183 (DOE/ET/13323—2) 
ACID HYDROLYSIS 
Economic Analysis 
Process optimization for saccharification of cellulose by acid 
hydrolysis, 6:5869 
Optimization 
Process optimization for saccharification of cellulose by acid 
hydrolysis, 6:5869 
ACIDIFICATION 
Environmental Effects 
Responses of freshwater plants and invertebrates to 
acidification, 6:6481 (BNL—28534) 
ACPR REACTOR 
Irradiation Capsules 
Remote encapsulation of mixed-oxide fuel pellets for transient 
testing, 6:6082 
ACRR REACTOR 
See ACPR REACTOR 
ACTIN 
Structural Chemical Analysis 
Movement and self-control in protein assemblies: quasi- 
equivalence revisited, 6:6511 
ACTINIDE COMPOUNDS 
Binding Energy 
Bond lengths in oxygen and halogen compounds of d and f 
elements, 6:6297 
Bond Lengths 
Bond lengths in oxygen and halogen compounds of d and f 
elements, 6:6297 
Molecular Structure 
Bond lengths in oxygen and halogen compounds of d and f 
elements, 6:6297 
ADDUCTS 
Biological Repair 
Error-free excision of the cytotoxic, mutagenic N?- 
deoxyguanosine DNA adduct formed in human fibroblasts 
by (+-)-78,8a-dihydroxy-9a, 10a-epoxy-7,8,9, 10- 
tetrahydrobenzo[a]pyrene, 6:6655 
ADENOCARCINOMAS 
See CARCINOMAS 
ADENOSINE TRIPHOSPHATE 
See ATP 
AEROSOLS 
See also RADIOACTIVE AEROSOLS 
Agglomeration 
Experimental investigation of acoustic agglomeration systems 
for fine particle control. Final report, 6:6446 
(DOE/EV/10013—1) 
Air Pollution Control 
Experimental investigation of acoustic agglomeration systems 
for fine particle control. Final report, 6:6446 
(DOE/EV/10013—1) 





Chemical Composition 


Chemical Composition 
Measurements of the chemical composition of wet, dry and 
total atmospheric deposition, 6:6447 (EML—383) 


Environmental radiation safety: plutonium/soil interactions for 
plutonium particles in soil, 6:6472 (PNL—3606) 


Relationship between fluid bed aerosol generator operation and 

the aerosol produced, 6:6443 
AFRICA 
Volcanoes 

Chemical characteristics of the volcanic gases from 
Nyiragongo lava lake and the generation of CH,-rich fluid 
inclusions in alkaline rocks, 6:5973 

AGGLUTINATION 

See ANTIGEN-ANTIBODY REACTIONS 
AGRICULTURAL WASTES 

See also MANURES 

Can straw be better used, 6:5889 (DFE—31(App.7)) 

ition 

Application of SGFM technology to alternate feedstocks. 
Phase III, 6:5853 (DOE/ET/20041—T1) 

AGRICULTURE 
See also FARMS 
Compatibility 

Report of investigation of electric power transmission and 

agriculture compatibility in the MAPP region, 6:6148 
Land Use 

Report of investigation of electric power transmission and 

agriculture compatibility in the MAPP region, 6:6148 
Synthetic Fuels 
Agriculture and alternate energy sources: 1968-1978, 136 
citations, 6:6207 (NAL-BIBL—79-24) 
AIR 
See also SURFACE AIR 
Heat Recovery Equipment 
Heat exchange system for recycling stack heat (Patent), 6:6213 
AIR CLEANING SYSTEMS 
Performance 

Experimental investigation of acoustic agglomeration systems 
for fine particle control. Final report, 6:6446 
(DOE/EV/10013—1) 

AIR FLOW 
Measuring Methods 
Methods for improving the accuracy of air flow measurements, 
6:5933 (ANL/SDP—10) 
AIR POLLUTION 
See also INDOOR AIR POLLUTION 
Biological Effects 

Developing realistic crop loss models for air pollutant stress, 

6:6649 (UCRL—85238) 
Monitoring 

Local visibility at Chester, New Jersey, 6:6450 (EML—383) 

Measurements of the chemical composition of wet, dry and 
total atmospheric deposition, 6:6447 (EML—383) 

Regional Baseline Station, Chester, New Jersey, 6:6453 
(EML—383) 

AIR SOURCE HEAT PUMPS 
Coefficient of Performance 

Use of fluidized bed heat exchangers in heat pump systems for 
improved performance. Technical status report, March 1, 
1979-August 31, 1979, 6:6187 (COO—4490-8) 

Heat Exchangers 

Use of fluidized bed heat exchangers in heat pump systems for 
improved performance. Technical status report, September 
1, 1979-February 29, 1980, 6:6188 (COO—4490-9) 

Use of fluidized bed heat exchangers in heat pump systems for 
improved performance. Technical status report, March 1, 
1979-August 31, 1979, 6:6187 (COO—4490-8) 

ALABAMA 
Coal Reserves 

Coal market analysis issues. Final report, 6:5725 (EPRI-EA— 

1575) 
ALBUMINS 
Chemical Reactions 

Chemical conversion of benzo(e)pyrene by aqueous serum 
albumin to pyrene-like product: fluorescence method, 6:6491 
(COO—4374-3) 
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Structural Chemical Analysis 
Nanosecond segmental mobilities of tryptophan residues in 
proteins observed by lifetime-resolved fluorescence 
anisotropies, 6:6573 
Strategies for the use of lanthanide NMR shift probes in the 
determination of protein structure in solution, 6:6515 
ALCOHOL FUELS 
See also METHANOL FUELS 
tion 
Office of Alcohol Fuels Program plan, FY 1981, 6:6164 
(DOE/AF/10001—T2) 
Coordinated Research Programs 
Office of Alcohol Fuels Program plan, FY 1981, 6:6164 
(DOE/AF/10001—T2) 
Evaluation 
Hybrid fuels for highway transportation. Second annual 
technical progress report for the period 1 June 1979-1 June 
1980, 6:6257 (DOE/CS/54240—T1) 
ALFALFA 
Enzymatic Hydrolysis 
Enzymatic hydrolysis of the lignocellulosic component from 
vegetative forage crops, 6:5870 
ALKALI METAL COMPOUNDS 
Dew Point 
Evaluation of alkali metal sulfate dew point measurement for 
detection of hot corrosion conditions in PFBC flue gas, 
6:6295 (ANL/CEN/FE—80-12) 
Monitoring 
Sampling and instrumentation for fluidized-bed combustion. 
Annual report, October 1978-September 1979, 6:5711 
(ANL/CEN/FE—80-2) 
ALKENES 


See also CYCLOALKENES 
ETHYLENE 
HEXENES 


Isomerization 
Olefinic hydrocarbon isomerization process (Patent), 6:6319 
Research 
Catalytic conversion of oxygenated compounds to low 
molecular weight olefins. Progress report, March 1, 1980- 
August 31, 1980, 6:6318 (COO—4717-5) 
ALLOY-HD-8077 
See NICKEL BASE ALLOYS 
ALLOY-HT-9 
Crack Propagation 
Fatigue-crack growth behavior in ferritic alloys for potential 
GCFR structural applications, 6:6261 (HEDL-TME—80-71) 
ALLOY-MA-754 
See NICKEL BASE ALLOYS 
ALLOY-MM-0011 
See IRON BASE ALLOYS 
ALLOY-WAZ-16 
See NICKEL BASE ALLOYS 
ALPHA PARTICLES 
Biological Radiation Effects 
Comprehensive progress report, 6:6636 (DOE/EV/04322—2) 
Comparative Evaluations 
Differences in cell-cycle progression delays after exposure to 
?38Pu a particles compared to x rays, 6:6637 
ALPHA REACTIONS 
Resonating-group study and importance of exchange effects in 
the a+ ®Li system, 6:6738 
ALTERNATE FUELS 
See SYNTHETIC FUELS 
ALUMINA 
See ALUMINIUM OXIDES 
ALUMINIUM 
Absorption Spectroscopy 
Spokane NTMS 1° x 2° quadrangle area, Washington-Idaho- 
Montana. Supplemental data report: National Uranium 
Resource Evaluation program, hydrogeochemical and stream 
sediment reconnaissance, 6:5776 (GJBX—195(80)) 
Activation Analysis 
Boston 1° x 2° NTMS area, Massachusetts, and New 
Hampshire. Data report (abbreviated): National Uranium 
Resource Evaluation program, hydrogeochemical and stream 
sediment reconnaissance, 6:5791 (GJBX—255(80)) 
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Chemical Reaction Kinetics 
Kinetic parameters from self-heating measurements on 
exothermic solid-state reactions, 6:6310 
Recovery 
Economics of metals recovery from power plant fly ash via 
the Ames HiChlor process, 6:5692 (IS-M—304) 
ALUMINIUM BASE ALLOYS 
Embrittlement 
Studies of hydrogen embrittlement and stress-corrosion 
cracking in an aluminum-zinc-magnesium alloy (5.6 Zn - 2.6 
Mg), 6:6258 (DOE/ER/01198—1325) 
Stress Corrosion 
Studies of hydrogen embrittlement and stress-corrosion 
cracking in an aluminum-zinc-magnesium alloy (5.6 Zn - 2.6 
Mg), 6:6258 (DOE/ER/01198—1325) 
ALUMINIUM OXIDES 
Calcination 
Surface spectroscopic study of molybdenum-alumina catalysts 
using x-ray photoelectron, ion-scattering, and Raman 
spectroscopies, 6:6298 
Catalytic Effects 
Surface spectroscopic study of molybdenum-alumina catalysts 
using x-ray photoelectron, ion-scattering, and Raman 
spectroscopies, 6:6298 
Structural Chemical Analysis 
Surface spectroscopic study of molybdenum-alumina catalysts 
using x-ray photoelectron, ion-scattering, and Raman 
spectroscopies, 6:6298 
AMBIENT TEMPERATURE 
Data Compilation 
Reference monthly environmental data for systems in the 
National Solar Data Network, 6:5879 (SOLAR/0019— 
79/36) 
Experimental Data 
September 1979 environmental data for sites in the National 
Solar Data Network, 6:5878 (SOLAR/0010—79/09) 
AMERICIUM 241 
Retention 
Salicylic acid failed to increase the efficacy of Ca-DTPA in 
the decorporation of plutonium and americium, 6:6642 
AMERICIUM 242 TARGET 
Neutron Reactions 
Fission cross section for 7*7Am.met (0.01 eV to 20 MeV), 
6:6752 
AMERICIUM 243 
Energy Levels 
Fission cross section for 74? Am.met, 6:6752 
AMINES 
See also ANILINE 
DOPAMINE 
TAURINE 
Chemical Properties 
Additives for steam cycles, 6:6363 (STUDSVIK/M—78/375) 
Mutagenesis 
Polycyclic aromatic primary amines as determinant chemical 
mutagens in petroleum substitutes, 6:6652 
AMINOBENZENE 
See ANILINE 
AMINOETHANESULFONIC ACID 
See TAURINE 
AMINOGLUTARIC ACiD-ALPHA 
See GLUTAMIC ACID 
AMINOGLYCIDES 
See AMINES 
AMMONIA 
Economics 
Ammonia from coal, 6:5872 (CONF-791169—2) 
Fertilizer from coal, 6:5873 (NP—25196) 
Electronic Structure 
Valence bond orbital model as an interpretive framework for 
understanding electronic structure, 6:6321 
Metabolism 
13N-ammonia metabolism at rat lung, 6:6630 (COO—4268- 
7(80)) 
Metabolism of '*N-labeled ammonia and L-amino acids in 
normal and disease states (Rats), 6:6631 (COO—4268-7(80)) 


APARTMENT BUILDINGS 
Geothermal Water Heating 


Phase Studies 
Preparation of a coal conversion systems technical data book. 
Annual report, May 1, 1978-April 30, 1979, 6:5683 (FE— 
2286-48) 
Production 
Ammonia from coal, 6:5872 (CONF-791169—2) 
Environmental consideration for TVA’s ammonia from coal 
project, 6:5648 (CONF-8004137—1) 
Fertilizer from coal, 6:5873 (NP—25196) 
ANAEROBIC DIGESTION 
Biochemistry 
Membrane-controlled digestion: anaerobic production of 
methane and organic acids, 6:5859 
Meetings 
Biotechnology in energy production and conservation, 6:5868 
ANILINE 
Infrared Spectra 
Vibrational factor group splittings in crystalline aniline, 6:6672 
Raman Spectra 
Vibrational factor group splittings in crystalline aniline, 6:6672 
ANIMAL CELLS 


See also SPLEEN CELLS 
THYMOCYTES 
XP CELLS 


Biological Radiation Effects 
Differences in cell-cycle progression delays after exposure to 
238Pu a particles compared to x rays, 6:6637 
Carcinogenesis 
Comprehensive progress report, 6:6636 (DOE/EV/04322—2) 
Oncogenic Transformations 
Differentiation of normal and cultured preneoplastic tracheal 
epithellal cells in rats: importance of epithelial mesenchymal 
interactions, 6:6651 
ANNULAR CORE PULSE REACTOR 
See ACPR REACTOR 
ANNULAR CORE RESEARCH REACTOR 
See ACPR REACTOR 
ANTIBODIES 
Structural Chemical Analysis 
Possible distortion of antibody binding site of the Mcg Bence- 
Jones protein by lattice forces, 6:6525 
ANTIGEN-ANTIBODY REACTIONS 
Time Dependence 
Rat analog of the mouse theta antigen, 6:6606 
ANTIGENS 
Comparative Evaluations 
Rat analog of the mouse theta antigen, 6:6606 
Genetic Variability 
Occurrence of a theta-like antigen in rats, 6:6608 
Rat analog of the mouse theta antigen, 6:6606 
ANTIMONY 125 
Radionuclide Kinetics 
Transfer coefficients of radionuclides secreted in milk of dairy 
cows, 6:6645 
ANTIREFLECTION COATINGS 
Fabrication 
Anti-reflection coatings on large area glass sheets. Final report, 
Motorola report No. 2366/4, DRD No. SE-5, 6:5898 
(DOE/JPL/955339—80/4) 
ANTRIM SHALES 
See BLACK SHALES 
ANTS 
See INSECTS 
APARTMENT BUILDINGS 
Cogeneration 
Avoided costs associated with cogeneration: a case study of 
Con Ed, 6:6215 (BNL—51269) 
Geothermal Space Heating 
Economic comparison of heating facilities: 75 unit apartment, 
Stewart-Lennox area, Klamath Falls, Oregon, 6:5990 
(DOE/BP/15325—T7) 
Geothermal Water Heating 
Economic comparison of heating facilities: 75 unit apartment, 
Stewart-Lennox area, Klamath Falls, Oregon, 6:5990 
(DOE/BP/15325—T7) 
APPARATUS 
See EQUIPMENT 





AQUATIC ECOSYSTEMS 
Geothermal Water Heating 


AQUATIC ECOSYSTEMS 
Environmental Impacts 
Effects of oil shale-related effluents on some benthic freshwater 
organisms, 6:6482 (LBL—9818) 
Predator-Prey Interactions 
Effects of predator hunger and food abundance on prey 
’ selection by Chaoborus larvae, 6:6478 
Reviews 
Feeding ecology of stream invertebrates, 6:6480 
AQUIFERS 
Evaluation 

Characterize and explore potential sites and prepare research 
and development plan (site investigation study). Final draft. 
Task 2. Milestone report, 6:6104 (DOE/ET/29232— 
T1(Vol.1)) 

Geology 

Characterize and explore potential sites and prepare research 
and development plan (site investigation study). Final draft. 
Task 2. Milestone report, 6:6104 (DOE/ET/29232— 
T1(Vol.1)) 

Hydrogeologic properties and ground-water chemistry of the 
Rattlesnake Ridge interbed at well 699-25-80 (DB-14) 
Hanford Site, 6:6661 (RHO-LD—67) 

Hydrology 

Hydrogeologic properties and ground-water chemistry of the 
Rattlesnake Ridge interbed at well 699-25-80 (DB-14) 
Hanford Site, 6:6661 (RHO-LD—67) 

ARC FURNACES 
Heat Recovery 

Heat recovery from electric arc furnaces and continuous 
casting plants for industrial and municipal heating systems, 
6:6194 (SIB-R—15-1980) 

ARGON 40 REACTIONS 
Fusion Reactions 
Barrier penetration in complete-fusion systems, 6:6757 
ARGON IONS 
Biological Radiation Effects 

Cell-survival measurements as a function of depth for a high- 

energy argon-ion beam, 6:6644 
Depth Dose Distributions 

Cell-survival measurements as a function of depth for a high- 

energy argon-ion beam, 6:6644 


Effects of argon ions on synchronized Chinese hamster cells, 
6:6643 
ARIZONA 
Insolation 
Solar/hydro integration study. Technical progress report, 
February-July 1980, 6:5926 (DOE/SF/10505—4) 
Uranium Deposits 
Cordilleran metamorphic core complexes and their uranium 
favorability. Final report, 6:5775 (GJBX—258(80)) 
Uranium Mines 
Historical review of uranium-vanadium production in the 
northern ana western Carrizo Mountains, Apache County, 
Arizona, 6:5795 (TM—209) 
AROMATICS 


See also ANILINE 
BENZENE 
PHENOLS 
POLYCYCLIC AROMATIC HYDROCARBONS 
TOLUENE 
Alkylation 
Hydroalkylation catalyst composition comprising a rhenium, 
nickel, rare earth zeolite (Patent), 6:6302 
Chemical Bonds 
Use of atom codes for the classification of chemical shifts of 
benzenoid hydrocarbons, 6:6331 
Chemical Shift 
Use of atom codes for the classification of chemical shifts of 
benzenoid hydrocarbons, 6:6331 
Production 
Catalysts for hydrocarbon conversion (Patent), 6:5746 
ARSENIC 
Absorption Spectroscopy 
Spokane NTMS 1° x 2° quadrangle area, Washington-Idaho- 
Montana. Supplemental data report: National Uranium 
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Resource Evaluation program, hydrogeochemical and stream 
sediment reconnaissance, 6:5776 (GJBX—195(80)) 
ASHES 
See also FLY ASH 
Deposition 
Deposition and dose from the May 18, 1980 eruption of Mount 
St. Helens, 6:6460 (UCRL—85084) 
Waste Product Utilization 
Resource recovery from coal residues, 6:5685 (CONF- 
801104—8) 
ASPHALTENES 
Hydrogenation 
Mechanisms and kinetics of coal hydrogenation, 6:5653 
(DOE/ET/14881—3) 
ASTROCYTOMAS 
See NEOPLASMS 
ATOMIC EXPLOSIONS 
See NUCLEAR EXPLOSIONS 
ATOMIC SHELLS 
See ELECTRONIC STRUCTURE 
ATOM-MOLECULE COLLISIONS 
Energy Transfer 
Quasiclassical trajectory calculations and quantal wave packet 
calculations for vibrational energy transfer at energies above 
the dissociation threshold, 6:6677 
ATP 
(Adenosine triphosphate.) 
Chemical Bonds 
Calculation of the concentrations of free cations and cation- 
ligand complexes in solutions containing multiple divalent 
cations and ligands, 6:6323 
Structural Chemical Analysis 
Time differential perturbed angular correlation measurements 
in metal ion complexed ATP, 6:6587 
AUFWUCHS 
Photosynthesis 
Effects of oil shale-related effluents on some benthic freshwater 
organisms, 6:6482 (LBL—9818) 
Productivity 
Effects of oil shale-related effluents on some benthic freshwater 
organisms, 6:6482 (LBL—9818) 
Respiration 
Effects of oil shale-related effluents on some benthic freshwater 
organisms, 6:6482 (LBL—93818) 
Species Diversity 
Effects of oil shale-related effluents on some benthic freshwater 
organisms, 6:6482 (LBL—9818) 
AUGER EFFECT 
Angular Distribution 
Angular distribution of molecular K-shell Auger electrons: 
Spectroscopy of photoabsorption anisotropy, 6:6681 
Anisotropy 
Angular distribution of molecular K-shell Auger electrons: 
Spectroscopy of photoabsorption anisotropy, 6:6681 
AUTOMOBILES 
Diesel Engines 
Diesel cars in the United States, 6:6222 (DOE/CS/50115— 
T28) 
Light-duty diesel engine development status and engine needs, 
6:6223 (DOE/CS/52184—01) 
Utiization of alternate fuels in diesel engines, 6:6221 (COO— 
4530-1) 
Electric Batteries 
Supply voltage monitoring device for automotive battery 
(Patent), 6:6142 
Environmental Effects 
Diesel cars in the United States, 6:6222 (DOE/CS/50115— 
T28) 
Fuel Economy 
Diesel cars in the United States, 6:6222 (DOE/CS/50115— 
T28) 
Marketing Research 
Diesel cars in the United States, 6:6222 (DOE/CS/50115— 
T28) 
Ownership 
Diesel cars in the United States, 6:6222 (DOE/CS/50115— 
T28) 
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BACA GEOTHERMAL FIELD 
Bibliographies 


Executive summaries of reports leading to the construction of 
the Baca Geothermal Demonstration Project, 6:5985 
(DOE/ET/27163—T1) 

Demonstration Plants 

Executive summaries of reports leading to the construction of 
the Baca Geothermal Demonstration Project, 6:5985 
(DOE/ET/27163—T1) 

Environmental Impacts 

Executive summaries of reports leading to the construction of 
the Baca Geothermal Demonstration Project, 6:5985 
(DOE/ET/27163—T1) 

Geology 

Preliminary estimation of the reservoir capacity and the 
longevity of the Baca Geothermal Field, New Mexico, 
6:5987 (LBL— 10656) 

Geothermal Power Plants 

Executive summaries of reports leading to the construction of 
the Baca Geothermal Demonstration Project, 6:5985 
(DOE/ET/27163—T1) 

Lifetime 

Preliminary estimation of the reservoir capacity and the 
longevity of the Baca Geothermal Field, New Mexico, 
6:5987 (LBL-—10656) 

Simulation 

Preliminary estimation of the reservoir capacity and the 
longevity of the Baca Geothermal Field, New Mexico, 
6:5987 (LBL— 10656) 

BACTERIA 


See also ESCHERICHIA COLI 
PNEUMOCOCCUS 


Physiology 
Flavoproteins, iron proteins, and hemoproteins as electron- 
transfer components of the sulfate-reducing bacteria, 6:6598 
Structural Chemical Analysis 
Movement and self-control in protein assemblies: quasi- 
equivalence revisited, 6:6511 
BACTERIOPHAGES 
Morphology 
DNA and protein packing in type I filamentous bacteriophage, 
6:6529 
Investigation of secondary structures and macromolecular 
interactions in bacteriophage P22 by laser Raman 
spectroscopy, 6:6527 
New method for determining protein secondary structure by 
laser Raman spectroscopy applied to fd phage, 6:6526 
Nuclear magnetic resonance of the filamentous bacteriophage 
fd, 6:6569 
Regulation of coat protein polymerization by the scaffolding 
protein of bacteriophage P22, 6:6545 
Structure of filamentous bacteriophage Pf1, 6:6528 
Structural Chemical Analysis 
Movement and self-control in protein assemblies: quasi- 
equivalence revisited, 6:6511 
BARIUM 
Absorption S py 
Spokane NTMS 1° x 2° quadrangle area, Washington-Idaho- 
Montana. Supplemental data report: National Uranium 
Resource Evaluation program, hydrogeochemical and stream 
sediment reconnaissance, 6:5776 (GJBX—195(80)) 
BARNWELL FUEL PROCESSING PLANT 
Head End Processes 
Verification of the barnwell nuclear fuel plant mechanical 
head-end design, 6:5802 
BARSTOW SOLAR PILOT PLANT 
Heliostats 
Barstow heliostat mirror glass characterization, 6:5927 (PNL— 
3576) 
BARYON NUMBER 2 RESONANCES 
See DIBARYON RESONANCES 
BARYONS 
See also NUCLEONS 


Magnetic Dipole Moments 
Magnetic moments of quarks, leptons and hadrons: A serious 
difficulty for composite models, 6:6711 
BATTERIES (ELECTRIC) 
See ELECTRIC BATTERIES 
BATTERY CHARGERS 


Combination field chopper and battery charger (Patent), 6:6145 
Device for charging accumulators (Patent), 6:6141 
BATTERY SEPARATORS 
Fabrication 
Polypropylene separator for use in alkaline storage batteries 
and process for making same (Patent), 6:6144 
BAYARD-ALPERT GAGES 
Design 
Self-modulating pressure gauge (Patent), 6:6403 
BEAM CHOPPERS 
See BEAM PULSERS 
BEAM PULSERS 
Timing Circuits 
Compact, high speed ion beam chopper, 6:6288 
BEARINGS 
Design 
Flywheel bearing design for automotive applications, 6:6129 
(CONF-801022—) 
Performance 
Flywheel bearing design for automotive applications, 6:6129 
(CONF-801022—) 
BEES 
See INSECTS 
BENZENE 
Combustion Kinetics 
Rate coefficients of combustion/fuel conversion reactions by 
high-temperature photochemistry. Progress report, 
September 1, 1979-August 31, 1980, 6:6345 (COO—4169-5) 
BENZENEDICARBONIC ACID-PARA 
See TEREPHTHALIC ACID 
BENZOPYRENE 
Biochemical Reaction Kinetics 
Polycyclic aromatic hydrocarbon: protein interactions. 
Progress report, March 1, 1980-February 28, 1981, 6:6492 
(COO—4374-4) 
Chemical Reactions 
Chemical conversion of benzo(e)pyrene by aqueous serum 
albumin to pyrene-like product: fluorescence method, 6:6491 
(COO—4374-3) 
Metabolites 
Polycyclic aromatic hydrocarbon: protein interactions. 
Progress report, March 1, 1980-February 28, 1981, 6:6492 
(COO—4374-4) 
Side Effects 
Error-free excision of the cytotoxic, mutagenic N?- 
deoxyguanosine DNA adduct formed in human fibroblasts 
by (+-)-78,8a-dihydroxy-9a, 10a-epoxy-7,8,9, 10- 
tetrahydrobenzo[a}pyrene, 6:6655 
BERYLLIUM 
Absorption Spectroscopy 
Spokane NTMS 1° x 2° quadrangle area, Washington-Idaho- 
Montana. Supplemental data report: National Uranium 
Resource Evaluation program, hydrogeochemical and stream 
sediment reconnaissance, 6:5776 (GJBX—195(80)) 
Electron Gas 
Measurement of the static structure factor for conduction 
electrons with use of synchrotron radiation, 6:6270 
Structure Factors 
Measurement of the static structure factor for conduction 
electrons with use of synchrotron radiation, 6:6270 
BERYLLIUM 10 
Energy Levels 
Differentialcross sections for *O(y,7* )'®N and 'B(y,7*)'°B 
e in the A(1236) region, 6:6734 
BERYLLIUM 7 
Monitoring 
Measurements of filter samples of surface air, 6:6456 (EML— 
383) 
BERYLLIUM MODERATORS 
See BERYLLIUM 





BIOACCUMULATION 
See BIOLOGICAL ACCUMULATION 
BIOCHEMICAL REACTION KINETICS 
Biological Models 
Modeling water-protein interactions in a protein crystal, 6:6504 
BIOLOGICAL ACCUMULATION 
Comparative Evaluations 
Labeled tertiary diamines as tumor-localizing agents in mice 
(Mice), 6:6620 (COO—4268-7(80)) 
BIOLOGICAL EFFECTS 
See also BIOLOGICAL RADIATION EFFECTS 
Behavior 
Behavior as a common focus of toxicology and nutrition, 
6:6650 (UR—3490-1826) 
BIOLOGICAL FOULING 
Control 
Biofilm development and destruction, 6:6023 (EPRI-CS—1554) 
Monitoring 
Biofilm development and destruction, 6:6023 (EPRI-CS—1554) 
BIOLOGICAL INDICATORS 
Water Quality 
Evaluation of long term effects of thermal effluents on stream 
biota, 6:6476 (EMD—75-400) 
BIOLOGICAL RADIATION EFFECTS 
Carcinogenesis 
Comprehensive progress report, 6:6636 (DOE/EV/04322—2) 
Chromosomal Aberrations 
Comprehensive progress report, 6:6636 (DOE/EV/04322—2) 
Sister Chromatid Exchanges 
Comprehensive progress report, 6:6636 (DOE/EV/04322—2) 
BIOLOGICAL REPAIR 
Biological Pathways 
Mechanisms of DNA excision repair in human cells, 6:6604 
Inhibition 
Potentially lethal and DNA radiation damage: similarities in 
inhibition of repair by medium containing D2O and by 
hypertonic buffer, 6:6639 
BIOMASS 
(All growing organic matter such as plants, trees, grasses, and 
algae.) 
See also AGRICULTURAL WASTES 
MAIZE 
MANURES 
SEAWEEDS 
TREES 


WOOD 
WOOD WASTES 


Anaerobic Digestion 
Energy from marine biomass. Quarterly report, July 1- 
September 30, 1978, 6:5891 (DOE/ET/11017—T1) 
Aquaculture 
Energy from marine biomass. Quarterly report, July 1- 
September 30, 1978, 6:5891 (DOE/ET/11017—T1) 
Bioconversion 
Agriculture and alternate energy sources: 1968-1978, 136 
citations, 6:6207 (NAL-BIBL—79-24) 
Calorific Value 
Calorific values for the present production of agricultural 
plants per production area, 6:5884 (DFE—31(App.1)) 
Perennial plants as raw material for energy production and 
industry, 6:5888 (DFE—31(App.5)) 
Cost 
Calculation of production costs for energy crops, 6:5886 
(DFE—31(App.3)) 
Liquefaction 
Current status of thermochemical liquefaction of biomass, 
6:5911 (MASEC-CF—80-005) 
Meetings 
Biotechnology in energy production and conservation, 6:5868 
Production 
Calculation of production costs for energy crops, 6:5886 
(DFE—31(App.3)) 
Resource Potential 
One-year agricultural plants as raw material for energy 
production and industry, 6:5887 (DFE—31(App.4)) 
Production of a raw material for energy production in 
agriculuture, 6:5863 (DFE—31) 
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Uses 
Biomass energy success stories: a portfolio illustrating current 
economic uses of renewable biomass energy, 6:5893 
(DOE/ET/23030—-T 1) 
BIOMASS CONVERSION PLANTS 
Feasibility Studies 
Ethanol: a brief economic evaluation, 6:5890 
(DOE/BP/15325—T8) 
BIOMASS PLANTATIONS 
Economics 
Silvicultural biomass clantations, 6:5904 (MASEC-CF—80-005) 
Energy Analysis 
Energy analysis of biomass farming in Wisconsin, 6:5905 
(MASEC-CF—80-005) 
Energy Balance 
Calculation of energy balances for energy crops, 6:5885 
(DFE—31(App.2)) 
Offshore Operations 
Energy from marine biomass. Quarterly report, July 1- 
September 30, 1978, 6:5891 (DOE/ET/11017—T1) 
BIOSPHERE 
Carbon Cycle 
Assessing the response of biotic resources to climatic change 
from high and low releases of CO2, 6:6487 (CONF- 
7904143—) 
BIOSYNTHESIS 
Biochemical Reaction Kinetics 
Assessment of protein turnover by use of radioisotopic tracers, 
6:6597 
Kinetic studies of the rates and mechanism of assembly of the 
protein synthesis initiation complex, 6:6539 
Inhibition 
Differential effects on RNA translation by a KC] extract of 
reticulocyte ribosomes: characteristics of an inhibitory 
fraction, 6:6596 
Spatial Dependence 
Movement and self-control in protein assemblies: quasi- 
equivalence revisited, 6:6511 
Structural Chemical Analysis 
Self-assembly of tobacco mosaic virus: influence of the viral 
RNA and protein components upon the assembly process, 
6:6564 
Thermodynamics 
Thermodynamics of microtubule assembly, 6:6556 
BIPYRIDINES 
Molecular Structure 
Structure of Tris(2,2’-bipyridyl)ruthenium(I]) 
hexafluorophosphate, [Ru(bipy)s][PFe]2; x-ray 
crystallographic determination, 6:6311 
BIRDS 
Populations 
1980 breeding bird c 
BIREFRINGENCE 
Anisotropy 
Nucleosome and DNA-protein condensed structures in solution 
from flow birefringence and intrinsic viscosity, 6:6536 
BIS(2-ETHYLHEXYL)PHOSPHORIC ACID 
See HDEHP 
BISMUTH ALLOYS 
Lattice Parameters 
Structural parameters for the suspected pressure-induced 
electron transition in InBi, 6:6268 
Order-Disorder Transformations 
Structural parameters for the suspected pressure-induced 
electron transition in InBi, 6:6268 
BITUMENS 
Recovery 
Process for selective recovery of relatively metals-free bitumen 
from tar sand using a halogenated aliphatic solvent in 
combination with a second solvent (Patent), 6:5774 
Solvent Extraction 
Process for selective recovery of relatively metals-free bitumen 
from tar sand using a halogenated aliphatic solvent in 
combination with a second solvent (Patent), 6:5774 
BITUMINOUS COAL 
Chemical Composition 
Coal devolatilization, 6:5722 


s, 6:6462 (BNL—51294) 
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Devolatilization 
Coal devolatilization, 6:5722 
BLACK SHALES 
Chemical Analysis 
Chemical analysis of Devonian shales: organic carbon content, 
6:5760 (DOE/METC/12142—26) 


Petrography and depositional environment, 6:5756 
(DOE/METC/12142—26) 
Gamma Logging 
Chemical analysis of Devonian shales: organic carbon content, 
6:5760 (DOE/METC/12142—26) 
Gas Analysis 
Carbon isotope analysis of off-gases, 6:5771 
(DOE/METC/12142—26) 
Hydrocarbon content and composition, 6:5762 
(DOE/METC/12142—26) 
Gas Yields 
Hydrocarbon content and composition, 6:5762 
(DOE/METC/12142—26) 
Geochemistry 
Geologic and geochemical studies of the New Albany Shale 
Group (Devonian-Mississippian) in Illinois. Final report, 
6:5753 (DOE/METC/12142—26) 
Geology 
Geologic and geochemical studies of the New Albany Shale 
Group (Devonian-Mississippian) in Illinois. Final report, 
6:5753 (DOE/METC/12142—26) 
Isotope Ratio 
Carbon isotope analysis of off-gases, 6:5771 
(BOE/METC/12142—26) 
Lithology 
Stratigraphy, 6:5754 (DOE/METC/12142—26) 
Mapping 
Structure, 6:5755 (DOE/METC/12142—26) 
Mineralogy 
Mineralogy, 6:5757 (DOE/METC/12142—26) 
Multi-Element Analysis 
Inorganic/organic associations of trace elements in black 
shales, 6:5761 (DOE/METC/12142—26) 
Petrography 
Organic petrography, 6:5758 (DOE/METC/12142—26) 
Petrography and depositional environment, 6:5756 
(DOE/METC/12142—26) 
Physical Properties 
Physical properties, 6:5759 (DOE/METC/12142—26) 
Porosity 
Adsorption/desorption studies of gases through shales, 6:5772 
(DOE/METC/12142—26) 
Resource Assessment 
Mineral resources evaluation system (MINERS), 6:5763 
(DOE/METC/12142—26) 
Natural gas potential in Illinois. Final report, 6:5764 
(DOE/METC/12142—26) 
Sorptive Properties 
Adsorption/desorption studies of gases through shales, 6:5772 
(DOE/METC/12142—26) 
Stratigraphy 
Stratigraphy, 6:5754 (DOE/METC/12142—26) 
BLADDER 
Comparative Evaluations 
Differentiation of normal and cultured preneoplastic tracheal 
epithellal cells in rats: importance of epithelial mesenchymal 
interactions, 6:6651 
BLOOD CLOTTING 
See BLOOD COAGULATION 
BLOOD COAGULATION 
Biological Pathways 
Fibrin formation as a biological assembly process, 6:6554 
BLOWERS 
Erosion 
Nature and costs of fan erosion in coal-fired electric power 
plants, 6:6025 (EPRI-CS—1596) 
Maintenance 
Nature and costs of fan erosion in coal-fired electric power 
plants, 6:6025 (EPRI-CS— 1596) 


Mechanical Vibrations 
Air/gas system dynamics of fossil fuel power plants. Volume 4. 
Experimental vibration and acoustic test data of a 500-MW 
unit, 6:6022 (EPRI-CS—1444(Vol.4)) 
Noise 
Air/gas system dynamics of fossil fuel power plants. Volume 4. 
Experimental vibration and acoustic test data of a S00-MW 
unit, 6:6022 (EPRI-CS—1444(Vol.4)) 
BNL 
(Brookhaven National Laboratory.) 
Site Surveys 
1980 breeding bird censuses, 6:6462 (BNL—51294) 
BOILERS 


Boiler selection and design, including stack control measures, 
6:5908 (MASEC-CF—80-005) 
Failures 
Assessment of current NDI techniques for determining the 
type, location, and extent of fossil-fired boiler tube damage. 
Final report, 6:6024 (EPRI-CS—1585) 
Fouling 
Submicron fly-ash formation in coal-fired boilers, 6:5719 
Fuel Substitution 
Economics of coal-oil mixtures, 6:5717 (CONF-7904102—) 
National Energy Act - coal combustion aspects, 6:6153 
(CONF-7904102—) 
I 
Assessment of current NDI techniques for determining the 
type, location, and extent of fossil-fired boiler tube damage. 
Final report, 6:6024 (EPRI-CS—1585) 
Nondestructive Testing 
Assessment of current NDI techniques for determining the 
type, location, and extent of fossil-fired boiler tube damage. 
Final report, 6:6024 (EPRI-CS—1585) 
Waste Disposal 
New source performance standards for industrial boilers. 
Volume 5. Analysis of solid waste impacts, 6:6475 
(ANL/EES-TM—107) 
BOILING WATER REACTORS 
See BWR TYPE REACTORS 
BOLTZMANN COLLISION INTEGRAL 
See BOLTZMANN EQUATION 
BOLTZMANN EQUATION 
Computer Calculations 
Collision matrix evaluation and convergence. TM79-0004, 
6:6170 (DOE/ET/15422—5) 
Computer Codes 
Codes to generate collision matrices in the Boltzmann 
equation, COLMAT, COLMEX, and COLNEX. TM79- 
0008, 6:6173 (DOE/ET/15422—5) 
Computer code for matrix convergence testing. TM80-0018, 
6:6182 (DOE/ET/15422—5) 
Numerical Solution 
Boundary conditions in Boltzmann and transport equations. 
TM80-0015, 6:6180 (DOE/ET/15422—5) 
Improved version of simplified steady state Boltzmann 
equation solution. TM79-0011, 6:6176 (DOE/ET/15422—5) 
Simplified steady state Boltzmann equation solution by 
numerical time evolution. TM79-0007, 6:6172 
(DOE/ET/15422—5) 
Simplified steady state Boltzmann equation solution: algorithm 
modification. TM79-0012, 6:6177 (DOE/ET/15422—5) 
Steady state Boltzmann equation solution by numerical 
relaxation. TM79-0005, 6:6171 (DOE/ET/15422—5) 
Velocity two-dimensional solution of Boltzmann equation using 
time evolution (program development). TM79-0010, 6:6175 
(DOE/ET/15422—5) 
BOLTZMANN TRANSPORT EQUATION 
See BOLTZMANN EQUATION 
BONE MARROW CELLS 
Biological Radiation Effects 
Bone marrow changes after localized acute and fractionated x 
irradiation, 6:6641 
Immune Reactions 
Rat analog of the mouse theta antigen, 6:6606 
BONES 
See SKELETON 





BORATES 
immune Reactions 


BORATES 
Chemical Preparation 
?37Np Moessbauer spectra of neptunium(IV) tris(pyrazol-1-yl) 
borate compounds, 6:6339 (DP-MS—80-78) 
Structural Chemical Analysis 
237Np Moessbauer spectra of neptunium(IV) tris(pyrazol-1-yl) 
borate compounds, 6:6339 (DP-MS—80-78) 
BORN-GREEN-YVON EQUATION 
See BOLTZMANN EQUATION 
BORON 
Absorption Spectroscopy 
Spokane NTMS 1° x 2° quadrangle area, Washington-Idaho- 
Montana. Supplemental data report: National Uranium 
Resource Evaluation program, hydrogeochemical and stream 
sediment reconnaissance, 6:5776 (GJBX—195(80)) 
BORON 10 REACTIONS 
Elastic Scattering 
Comparative study of the scattering of light heavy ions using a 
folding model, 6:6741 
BORON 10 TARGET 
Photonuclear Reactions 
Differential 
e in the 4(1236) region, 6:6734 
BORON IONS 
Ion-Molecule Collisions 
Reactive scattering of B* ('S/sub g/) by molecular deuterium, 
6:6669 (DOE/ER/03283—29) 
BRAIN 
Antigen-Antibody Reactions 
Occurrence of a theta-like antigen in rats, 6:6608 
Immune Reactions 
Rat analog of the mouse theta antigen, 6:6606 
Melanomas 
$100 protein is present in cultured human malignant 
melanomas, 6:6591 
Positron Computed Tomography 
Positron tomography of the heart, 6:6625 
Tomography 
Synthesis and in vivo measurement of dopamine receptor- 
binding with '*F haloperidol (Dogs, monkeys, mice), 6:6632 
(COO—4268-7(80)) 
BREEDER REACTORS 
See also GCFR TYPE REACTORS 


LMFBR TYPE REACTORS 
LWBR TYPE REACTORS 


Environmental Impacts 
Recommendations concerning research and model evaluation 
needs to support breeder reactor environmental radiological 
assessments, 6:6093 (ORNL/TM—7491) 
BRINES 
Filtration 
Processing of high salinity brines for subsurface injection, 
6:5984 (UCRL—83122(Rev.2)) 
Flocculation 
Processing of high salinity brines for subsurface injection, 
6:5984 (UCRL—83122(Rev.2)) 
Injection 
Processing of high salinity brines for subsurface injection, 
6:5984 (UCRL—83122(Rev.2)) 
BROMIDES 
Biochemical Reaction Kinetics 
Effect of ethidium bromide on DNA internal motions, 6:6581 
BROMINE 
Activation Analysis 
Boston 1° x 2° NTMS area, Massachusetts, and New 
Hampshire. Data report (abbreviated): National Uranium 
Resource Evaluation program, hydrogeochemical and stream 
sediment reconnaissance, 6:5791 (GJBX—255(80)) 
BROOKHAVEN HIGH FLUX BEAM REACTOR 
See HFBR REACTOR 
BROOKHAVEN NATIONAL LABORATORY 
See BNL 
BUILDING MATERIALS 
See also CEMENTS 
CONCRETES 
Manufacturing 
Final technical report, 6:6205 (DOE/R5/10118—1) 
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Radioactivity 
Building ventilation and indoor air quality, 6:6445 
BUILDINGS 
See also APARTMENT BUILDINGS 
COMMERCIAL BUILDINGS 
FEDERAL BUILDINGS 
GREENHOUSES 
HOSPITALS 
HOUSES 
OFFICE BUILDINGS 
RESIDENTIAL BUILDINGS 
SCHOOL BUILDINGS 
Computer Codes 
Verification of BLAST by comparison with direct gain test 
cell measurements, 6:5940 (LBL—10619) 
Daylighting 
Calculating interior daylight illumination with a programmable 
hand calculator, 6:6192 (LBL—11687) 
Dynamic Loads 
Wind loading and response of a high-rise building, 6:6352 
(CONF-810104—1) 
Energy Analysis 
Verification of BLAST by comparison with direct gain test 
cell measurements, 6:5940 (LBL—10619) 
Energy Conservation 
US Department of Energy thermal energy storage program, 
6:6137 (CONF-801154—1) 
Geothermal Space Heating 
Heating facilities: Klamath County Road Department Shops, 
Klamath Falls, Oregon, 6:5993 (DOE/BP/15325—T2) 
Motion 
Wind loading and response of a high-rise building, 6:6352 
(CONF-810104—1) 
Solar Space Heating 
Combined structural support and solar energy system (Patent), 
6:5948 
South Dakota School of Mines, Keystone, South Dakota: solar 
energy system performance evaluation, December 1979-May 
1980, 6:5947 (SOLAR/2019—80/14) 
Stress Analysis 
Wind loading and response of a high-rise building, 6:6352 
(CONF-810104—1) 
BUILDINGS (CONTAINMENT) 
See CONTAINMENT BUILDINGS 
BUTANOLS 
Extraction 
Fuel alcohol extraction technology commercialization 
conference, 6:5862 (CONF-801212—) 
BUTYL ALCOHOLS 
See BUTANOLS 
BUTYL RADICALS 
CIDEP during the photolysis of di-tert.butyl ketone, 6:6333 
BUTYRIC ALCOHOLS 
See BUTANOLS 
BUYBACK 
See SELLBACK 
BWR TYPE REACTORS 


See also QUAD CITIES-1 REACTOR 
QUAD CITIES-2 REACTOR 


Containment Buildings 
Experimental facility for containment sump reliability studies 
(Generic Task A-43), 6:6085 (ALO—132) 
Radioactive Waste Management 
Review of solid radioactive waste practices in light-water- 
cooled nuclear reactor power plants, 6:6078 


C 


CADMIUM 

Corrosive Effects 

Tensile studies of irradiated zirconium in a liquid 

cesium/cadmium environment, 6:6073 (GEAP—25324) 

Retention 

Multispecies retention parameters for cadmium, 6:6653 
Tissue Distribution 

Multispecies retention parameters for cadmium, 6:6653 
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CADMIUM SULFIDE SOLAR CELLS 
Fabrication 
Commercialization of a thick film solar cell. Quarterly 
technical progress report, September 1, 1980 to October 1, 
1980, 6:5915 (SERI/PR—8104-2-T3) 
Development of copper sulfide/cadmium sulfide thin film solar 
cells. Third technical progress report, 13 January-12 April 
1980, 6:5916 (SERI/PR—8143-1-T2) 
Performance 
Development of copper sulfide/cadmium sulfide thin film solar 
cells. Third technical progress report, 13 January-12 April 
1980, 6:5916 (SERI/PR—8143-1-T2) 
CADMIUM SULFIDES 
Screen Printing 
Commercialization of a thick film solar cell. Quarterly 
technical progress report, September 1, 1980 to October 1, 
1980, 6:5915 (SERI/PR—8104-2-T3) 
Vapor Plating 
Development of copper sulfide/cadmium sulfide thin film solar 
cells. Third technical progress report, 13 January-12 April 
1980, 6:5916 (SERI/PR—8143-1-T2) 
CADMIUM TELLURIDE SOLAR CELLS 
Fabrication 
Emerging materials for solar cell applications: electrodeposited 
CdTe. Second quarter report, May 16-August 15, 1980, 
6:5918 (SERI/PR—9152-1-T1) 
Performance 
Emerging materials for solar cell applications: electrodeposited 
CdTe. Second quarter report, May 16-August 15, 1980, 
6:5918 (SERI/PR—9152-1-T1) 
CADMIUM TELLURIDES 
Electroplating 
Emerging materials for solar cell applications: electrodeposited 
CdTe. Second quarter report, May 16-August 15, 1980, 
6:5918 (SERI/PR—9152-1-T1) 
CAES 
See COMPRESSED AIR ENERGY STORAGE 
CALCITONIN 
Biological Effects 
Calcitonin treatment of osteoporosis, 6:6647 (BNL—28621) 
CALCIUM 
Absorption Spectroscopy 
Spokane NTMS 1° x 2° quadrangle area, Washington-Idaho- 
Montana. Supplemental data report: National Uranium 
Resource Evaluation program, hydrogeochemical and stream 
sediment reconnaissance, 6:5776 (GJBX—195(80)) 
CALCIUM 40 
Giant Resonance 
Alpha and proton decay of the isoscalar E2 resonance in '*O 
and “Ca, 6:6733 
CALCIUM 40 TARGET 
Pion Minus Reactions 
m* and 7 elastic scattering from '*C, “Ca, Zr, 7°*Pb at 80 
MeV, 6:6745 (LA—8456-PR) 
Pion Plus Reactions 
a* and 7 elastic scattering from ™*C, Ca, Zr, Pb at 80 
MeV, 6:6745 (LA—8456-PR) 
Positive pion-nucleus elastic scattering at 20 MeV, 6:6744 
(LA—8456-PR) 
Proton Reactions 
Large-angle elastic and inelastic scattering of 0.8-GeV protons 
from *°Ca, 6:6739 (LA—8456-PR) 
CALCIUM COMPLEXES 
Nuclear Magnetic Resonance 
13C nuclear magnetic resonance study of the complexation of 
calcium by taurine, 6:6593 
Spin-Lattice Relaxation 
13C nuclear magnetic resonance study of the complexation of 
calcium by taurine, 6:6593 
CALIFORNIA 


See also GEYSERS GEOTHERMAL FIELD 
IMPERIAL VALLEY 


Energy Policy 
Electricity tommorrow: 1980 preliminary report, 6:6162 
Geothermal Resources 
Self-start manual for direct use applications of geothermal 
resources, 6:5960 (SAN—1329-5) 


Hospitals 

Federal administrative rules and regulations for the 
Department of Energy's Schools and Hospitals Program, 
6:6198 

Magnetic Surveys 

Airborne gamma-ray spectrometer and magnetometer survey: 
Los Angeles quadrangle, San Bernardino quadrangle, Santa 
Ana quadrangle, San Diego quadrangle, California. Volume 
I. Final report, 6:5777 (GJBX—214(80)) 

Airborne gamma-ray spectrometer and magnetometer survey: 
San Bernardino quadrangle, California. Volume II. Final 
report, 6:5778 (GJBX—214(80)(SanBernardino)) 

Airborne gamma-ray spectrometer and magnetometer survey: 
Los Angeles quadrangle, California. Final report, 6:5779 
(GJBX—214(80)(Vol.2)(LosAngeles)) 

Airborne gamma-ray spectrometer and magnetometer survey: 
San Diego quadrangle. Final report, 6:5780 (GJBX— 
214(80)(Vol.2)(SanDiego)) 

Airborne gamma-ray spectrometer and magnetometer survey: 
Santa Ana quadrangle. Final report, 6:5781 (GJBX— 
214(80)(Vol.2)(SantaAna)) 

Power Demand 

Electricity tommorrow: 1980 preliminary report, 6:6162 
Power Generation 

Electricity tommorrow: 1980 preliminary report, 6:6162 
Power Plants 

California Energy Commission: revised draft power plant siting 
regulations, 6:6163 

Radiometric Surveys 

Airborne gamma-ray spectrometer and magnetometer survey: 
Los Angeles quadrangle, San Bernardino quadrangle, Santa 
Ana quadrangle, San Diego quadrangle, California. Volume 
I. Final report, 6:5777 (GJBX—214(80)) 

Airborne gamma-ray spectrometer and magnetometer survey: 
San Bernardino quadrangle, California. Volume II. Final 
report, 6:5778 (GJBX—214(80)(SanBernardino)) 

Airborne gamma-ray spectrometer and magnetometer survey: 
Los Angeles quadrangle, California. Final report, 6:5779 
(GIBX—214(80)(Vol.2)(LosAngeles)) 

Airborne gamma-ray spectrometer and magnetometer survey: 
San Diego quadrangle. Final report, 6:5780 (GJBX— 
214(80)(Vol.2)(SanDiego)) 

Airborne gamma-ray spectrometer and magnetometer survey: 
Santa Ana quadrangle. Final report, 6:5781 (GJBX— 
214(80)(Vol.2)(SantaAna)) 

School Buildings 

Federal administrative rules and regulations for the 
Department of Energy's Schools and Hospitals Program, 
6:6198 

Uranium Deposits 

Cordilleran metamorphic core complexes and their uranium 

favorability. Final report, 6:5775 (GJBX—258(80)) 
Wind Power 
Location of sites for wind power development in northeastern 
California. Final report, 6:6002 (P—500-80-053) 
CAMAC SYSTEM 
(Computer Application to Measurement And Control.) 
Specifications 
MSHAM:: a multi-hit sample and hold multiplexer, 6:6433 
(SLAC-PUB—2632) 
CAMBIUM 
See MERISTEMS 
CANADA 
Radioactive Waste Disposal 

Radioactive waste management in Canada. A bibliography of 

published literature, 6:5812 (AECL—6186(Rev.1)) 
Radioactive Waste Management 
Radioactive waste management in Canada. A bibliography of 
published literature, 6:5812 (AECL—6186(Rev. 1)) 

CANCER 

See NEOPLASMS 
CAPILLARIES 

Radionuclide Kinetics 
Positron tomography of the heart, 6:6625 

CARBAMIDE 

See UREA 





CARBON 
Radionuclide Kinetics 


CARBON 
See also GRAPHITE 
Ion-Atom Collisions 
Evolution of projectile double—K-vacancy fractions with 
target thickness in ion-atom collisions, 6:6679 
Ionization 
Evolution of projectile double—K-vacancy fractions with 
target thickness in ion-atom collisions, 6:6679 
CARBON 11 
Positron Computed Tomography 
Method to study vascular changes in lung exposed to radiation, 
6:6627 (COO—4268-7(80)) 
Positron tomography of the heart, 6:6625 
T y 
Synthesis and evaluation of ''C-amino acids for pancreatic 
imaging, tumor localization, and regional amino acid 
transport measurement (Dogs, Rats), 6:6633 (COO—4268- 
7(80)) 
CARBON 12 TARGET 
Pion Minus Reactions 
m* and 7 elastic scattering from *C, “Ca, *Zr, ?°*Pb at 80 
MeV, 6:6745 (LA—8456-PR) 
Pion Plus Reactions 
m* and 7 elastic scattering from 'C, “Ca, ®Zr, 7° Pb at 80 
MeV, 6:6745 (LA—8456-PR) 
Positive pion-nucleus elastic scattering at 20 MeV, 6:6744 
(LA—8456-PR) 
Proton Reactions 
Excitation of unnatural parity states in light nuclei with 800- 
MeV protons, 6:6729 (LA—8456-PR) 
CARBON 13 
Nuclear Magnetic Resonance 
Detection of intramolecular interactions of lysyl and N- 
terminal amino groups of reductively methylated proteins by 
3C nuclear magnetic resonance, 6:6510 
CARBON 13 REACTIONS 
Elastic Scattering 
Comparative study of the scattering of light heavy ions using a 
folding model, 6:6741 
CARBON 13 TARGET 
Pion Minus Reactions 
Excitation functions for pions scattered from ™C (116 to 240 
MeV), 6:6732 (LA—8456-PR) 
CARBON CYCLE 
Global Aspects 
Assessing the response of biotic resources to climatic change 
from high and low releases of CO2, 6:6487 (CONF- 
7904143—) 
CARBON DIOXIDE 
Environmental Impacts 
Socioeconomic impacts of climatic changes and the 
comparative chances of alternative political responses: 
prevention, compensation, and adaptation, 6:6488 (CONF- 
7904143—) 
Methanation 
Process of catalytic methanation (Patent), 6:5857 
Monitoring 
Atmospheric carbon dioxide concentrations at Chester, 6:6449 
(EML—383) 
Reduction 
General Chemistry Division quarterly report, 6:6287 (UCID— 
15644-80-2) 
CARBON DIOXIDE LASERS 
Frequency Selection 
Shifting of infrared radiation using rotational Raman 
resonances in diatomic molecular gases (Patent), 6:6385 
Operation 
Operational characteristics of 16 4m CO, laser. Final technical 
repc.t, | February 1977-30 September 1980, 6:6377 (ALO— 
4199-1) 
Optical Systems 
Multiple-shot laser damage thresholds of ultraviolet reflectors 
at 248 and 308 nanometers, 6:6794 (LA-UR—80-3429) 
Performance Testing 
Operational characteristics of 16 4m CO, laser. Final technical 
report, 1 February 1977-30 September 1980, 6:6377 (ALO— 
4199-1) 
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Reflective Coatings 
Multiple-shot laser damage thresholds of ultraviolet reflectors 
at 248 and 308 nanometers, 6:6794 (LA-UR—80-3429) 
CARBON FIBERS 
Production 
Round table meeting, chemical and physical valorization of 
coal, Liege, 9 and 10 November 1976, 6:5662 (EUR—5954) 
CARBON MONOXIDE 
Methanation 
Process of catalytic methanation (Patent), 6:5857 
Photoionization 
Angular distribution of molecular K-shell Auger electrons: 
Spectroscopy of photoabsorption anisotropy, 6:6681 
CARBON TETRACHLORIDE 
Monitoring 
Ambient concentrations of halocarbons and nitrous oxide at 
Chester, 6:6448 (EML—383) 
CARBONIC ANHYDRASE 
Structural Chemical Analysis 
Nanosecond segmental mobilities of tryptophan residues in 
proteins observed by lifetime-resolved fluorescence 
anisotropies, 6:6573 
CARBOXYHEMOGLOBIN 
Structural Chemical Analysis 
Studies of dynamical processes in photodissociated 
carboxyhemeproteins using time resolved resonance Raman 
scattering, 6:6583 
CARBOXYPEPTIDASE 
Structural Chemical Analysis 
Nanosecond segmental mobilities of tryptophan residues in 
proteins observed by lifetime-resolved fluorescence 
anisotropies, 6:6573 
CARCINOGENESIS 
Comparative Evaluations 
Comparison of the skin tumor initiating activity of 3- 
methylcholanthrene and 3,11-dimethylcholanthrene in mice, 
6:6657 
CARCINOGENS 
Bioassay 
Scientific rationale for the selection of toxicity testing methods: 
human health assessment (Literature analysis), 6:6648 
(ORNL/EIS—151) 
CARCINOMAS 
Positron Computed Tomography 
Method to study vascular changes in lung exposed to radiation, 
6:6627 (COO—4268-7(80)) 
Radionuclide Kinetics 
Evaluation of chemotherapy on tumor uptake of N-13-L- 
glutamate and N-13-L-glutamine, 6:6614 (COO—4268-7(80)) 
CASKS 
Decontamination 
Fleet servicing facilities for testing and maintaining rail and 
truck radioactive waste transport systems, 6:5805 (CONF- 
801115—35) 
Design 
Accident resistant transport container (Patent), 6:6369 
T-3, a packaging and transportation system for irradiated US 
breeder reactor experiments, 6:5807 (HEDL-SA—2084-FP) 
Maintenance 
Fleet servicing facilities for testing and maintaining rail and 
truck radioactive waste transport systems, 6:5805 (CONF- 
801115—35) 
Shock Absorbers 
Device for absorbing mechanical shock (Patent), 6:6373 
CATALYSTS 
Chemical Composition 
Catalysts for hydrocarbon conversion (Patent), 6:5746 
Hydroalkylation catalyst composition comprising a rhenium, 
nickel, rare earth zeolite (Patent), 6:6302 
Process of catalytic methanation (Patent), 6:5857 
Supported heteronuclear noble metal cluster catalysts and 
method for preparing same (Patent), 6:6303 
Chemical Preparation 
Hydroalkylation catalyst composition comprising a rhenium, 
nickel, rare earth zeolite (Patent), 6:6302 
Supported heteronuclear noble metal cluster catalysts and 
method for preparing same (Patent), 6:6303 
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Performance 
Hydroalkylation catalyst composition comprising a rhenium, 
nickel, rare earth zeolite (Patent), 6:6302 
Supported heteronuclear noble metal cluster catalysts and 
method for preparing same (Patent), 6:6303 
Regeneration 
Catalyst regenerator control (Patent), 6:5679 
Regeneration of isomerization catalysts containing magnesium 
oxide (Patent), 6:6301 
Service Life 
Extending life of demetallization catalyst (Patent), 6:5747 
CATALYTIC CRACKING 
Catalysts 
Catalyst regenerator control (Patent), 6:5679 
CATALYTIC REFORMING 
Catalysts 
Supported heteronuclear noble metal cluster catalysts and 
method for preparing same (Patent), 6:6303 
CATION EXCHANGE CAPACITY 
See CATIONS 
CATIONS 
Chemical Bonds 
Calculation of the concentrations of free cations and cation- 
ligand complexes in solutions containing multiple divalent 
cations and ligands, 6:6323 
CELL CYCLE 
Biological Radiation Effects 
Differences in cell-cycle progression delays after exposure to 
238Py a particles compared to x rays, 6:6637 
Radiosensitivity 
Effects of argon ions on synchronized Chinese hamster cells, 
6:6643 
CELL MEMBRANES 
Photochemical Reactions 
Role of tyrosine in the proton pump of bacteriorhodopsin, 
6:6603 
CELL NUCLEI 
Autoradiography 
Increased resolution of cytophotometric measurements by 
mean extinction and area parameters of Tradescantia nuclei, 
6:6592 
Photomicrography 
Increased resolution of cytophotometric measurements by 
mean extinction and area parameters of Tradescantia nuclei, 
6:6592 
CELL WALL 
Biosynthesis 
Primary cell walls of flowering plants, 6:6493 
Chemical Composition 
Primary cell walls of flowering plants, 6:6493 
CELLS (ANIMAL) 
See ANIMAL CELLS 
CELLS (BACTERIAL) 
See BACTERIA 
CELLS (PLANT) 
See PLANT CELLS 
CELLULASE 
Biochemistry 
Biochemical nature of cellulases from mutants of Trichoderma 
reesei, 6:6594 
CELLULOSE 
Acid Hydrolysis 
Process optimization for saccharification of cellulose by acid 
hydrolysis, 6:5869 
Progress report No. 1, 6:5864 (DOE/ID/12098—T1) 
Biosynthesis 
Primary cell walls of flowering plants, 6:6493 
Enzymatic Hydrolysis 
Enzymatic hydrolysis of the lignocellulosic component from 
vegetative forage crops, 6:5870 
Progress report No. 1, 6:5864 (DOE/ID/12098—T1) 
Fermentation 
Progress report No. 1, 6:5864 (DOE/ID/12098—T1) 
CEMENT INDUSTRY 
Fuels 
Industrial coal utilization, 6:5713 (CONF-7904102—) 


CEMENTS 
Study of cementing practices applied to the shallow casing in 
offshore wells, 6:5767 (DOE/BETC/2273—1) 
CENTRAL HEATING PLANTS 
See also DISTRICT HEATING 
Economics 
District heating for diminished density of heating requirements, 
6:6217 (SIB-D—S5-1979) 
CERIUM 
Absorption Spectroscopy 
Spokane NTMS 1° x 2° quadrangle area, Washington-Idaho- 
Montana. Supplemental data report: National Uranium 
Resource Evaluation program, hydrogeochemical and stream 
sediment reconnaissance, 6:5776 (GJBX—195(80)) 
Activation Analysis 
Boston 1° x 2° NTMS area, Massachusetts, and New 
Hampshire. Data report (abbreviated): National Uranium 
Resource Evaluation program, hydrogeochemical and stream 
sediment reconnaissance, 6:5791 (GJBX—255(80)) 
CERIUM 141 
Radionuclide Kinetics 
Transfer coefficients of radionuclides secreted in milk of dairy 
cows, 6:6645 
CERIUM 144 
Monitoring 
Measurements of filter samples of surface air, 6:6456 (EML— 
383) 
CERIUM CARBIDES 
Crystal Structure 
Neutron diffraction studies of Ce/sub 0.33/U/sub 0.67/C, and 
Ce/sub 0.67/U/sub 0.33/Cz at 296—4 °K, 6:6277 
Neutron Diffraction 
Neutron diffraction studies of Ce/sub 0.33/U/sub 0.67/C2 and 
Ce/sub 0.67/U/sub 0.33/Cz at 296—4 °K, 6:6277 
CERIUM COMPOUNDS 
Impurities 
EPR investigations of impurities in the lanthanide 
orthophosphates, 6:6296 (CONF-801124—21(Draft)) 
Structural Chemical Analysis 
EPR investigations of impurities in the lanthanide 
orthophosphates, 6:6296 (CONF-801124—21(Draft)) 
CESIUM 
Absorption 
Chemical Engineering Division fuel cycle programs. Quarterly 
progress report, July-September 1979, 6:5813 (ANL—79-109) 
Adsorption 
Chemical Engineerig Division fuel cycle programs. Quarterly 
progress report, October-December 1979, 6:5814 (ANL—80- 
61) 
Corrosive Effects 
Tensile studies of irradiated zirconium in a liquid 
cesium/cadmium environment, 6:6073 (GEAP—25324) 
Diffusion 
Chemical Engineerig Division fuel cycle programs. Quarterly 
progress report, October-December 1979, 6:5814 (ANL—80- 
61) 
Electron-Atom Collisions 
Collisional energy transfer rate between two species. TM79- 
0003, 6:6169 (DOE/ET/15422—5) 
CESIUM 137 
Monitoring 
Measurements of filter samples of surface air, 6:6456 (EML— 
383) 
Radionuclide Kinetics 
Transfer coefficients of radionuclides secreted in milk of dairy 
cows, 6:6645 
CESIUM CHLORIDES 
Ionic Conductivity 
Pressure and temperature dependences of the ionic 
conductivity of CsCl, 6:6284 
CESIUM IONS 
Diffusion 
Pressure and temperature dependences of the ionic 
conductivity of CsCl, 6:6284 
CHALKS 
See LIMESTONE 





CHARCOAL 
Diffusion 


CHARCOAL 
Production 
Charcoal production, 6:5912 (MASEC-CF—80-005) 
CHARGE RADIUS (NUCLEAR) 
See NUCLEAR RADII 
CHARM PARTICLES 
See also CHARMED MESON RESONANCES 
Structure Functions 
Measurement of the charm structure function and its role in 
scale noninvariance, 6:6705 
CHARMED MESON RESONANCES 
See also D RESONANCES 
Weak Hadronic Decay 
Charmed meson decays and the structure of the charged weak 
current, 6:6715 
CHARS 
Calorific Value 
Preparation of a coal conversion systems technical data book. 
Annual report, May 1, 1978-April 30, 1979, 6:5683 (FE— 
2286-48) 
Performance Testing 
Combustion of coal-derived fuels, 6:5680 (CONF-7904102—) 
CHEMICAL EXPLOSIVES 
See also TATB 
General Chemistry Division quarterly report, 6:6287 (UCID— 
15644-80-2) 
Detonations 
Aging effects of the detonation velocity of XTX-8003, 6:6441 
CHEMICAL FEEDSTOCKS 
Biosynthesis 
Fuels and chemicals from biomass, 6:5925 
Economics 
Fertilizer from coal, 6:5873 (NP—25196) 
CHEMICAL INDUSTRY 
See also MINERAL INDUSTRY 
Energy Conservation 
Energy use in the miscellaneous chemical manufacturing 
industries. Industrial energy thrift scheme, 6:6208 (NP— 
25194) 
Fuels 
Industrial coal utilization, 6:5713 (CONF-7904102—) 
CHEMICAL LASERS 
Design 
Laser emission from purely chemically generated vibrationally 
excited hydrogen bromide (Patent), 6:6382 
Pulsed chemical laser system (Patent), 6:6383 
Excitation 
Laser emission from purely chemically generated vibrationally 
excited hydrogen bromide (Patent), 6:6382 
Operation 
Laser emission from purely chemically generated vibrationally 
excited hydrogen bromide (Patent), 6:6382 
CHEMICAL REACTORS 
Flow Models 
Solids circulation around a jet in a fluidized bed gasifier. Final 
technical report, September 1, 1978-September 30, 1980, 
6:5651 (DOE/ET/12229—T1) 
Simulation 
Solids circulation around a jet in a fluidized bed gasifier. Final 
technical report, September 1, 1978-September 30, 1980, 
6:5651 (DOE/ET/12229—T1) 
CHEMICAL SHIFT 
Classification 
Use of atom codes for the classification of chemical shifts of 
benzenoid hydrocarbons, 6:6331 
CHEMICAL VAPOR DEPOSITION 
Raman Spectra 
Optical diagnostics in CVD reactors, 6:6293 
Temperature Measurement 
Optical diagnostics in CVD reactors, 6:6293 
CHIYODA THOROUGHBRED PROCESS 
Performance Testing 
Evaluation of Chiyoda Thoroughbred 121 FGD Process and 
gypsum stacking. Volume 1. Chiyoda evaluation. Final 
report, 6:5687 (EPRI-CS—1579(Vol.1)) 
Evaluation of Chiyoda Thoroughbred 121 FGD Process and 
gypsum stacking. Volume 2. Chiyoda evaluation appendixes. 
Final report, 6:5688 (EPRI-CS—1579(Vol.2)) 
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Reliability 

Evaluation of Chiyoda Thoroughbred 121 FGD Process and 
gypsum stacking. Volume 2. Chiyoda evaluation appendixes. 
Final report, 6:5688 (EPRI-CS—1579(Vol.2)) 

Solid Wastes 

Evaluation of Chiyoda Thoroughbred 121 FGD Process and 
gypsum stacking. Volume 2. Chiyoda evaluation appendixes. 
Final report, 6:5688 (EPRI-CS—1579(Vol.2)) 

Evaluation of Chiyoda Thoroughbred 121 FGD process and 
gypsum stacking. Volume 3. Testing the feasibility of 
stacking FGD gypsum. Final report, 6:5689 (EPRI-CS— 
1579(Vol.3)) 

CHLORAMPHENICOL 
Plasmids 
DNase-resistant transfer of chromosomal cat and tet insertions 
by filter mating in pneumococcus, 6:6610 
CHLORINATED ALIPHATIC HYDROCARBONS 
See also CARBON TETRACHLORIDE 
Monitoring 

Ambient concentrations of halocarbons and nitrous oxide at 

Chester, 6:6448 (EML—383) 
CHLORINE 
Activation Analysis 

Boston 1° x 2° NTMS area, Massachusetts, and New 
Hampshire. Data report (abbreviated): National Uranium 
Resource Evaluation program, hydrogeochemical and stream 
sediment reconnaissance, 6:5791 (GJBX—255(80)) 

CHLORINE IONS 
Electron Detachment 

Role of negative—molecular-ion resonances in collisional 

detachment: Cl” + Nae, 6:6680 
Excitation 

Role of negative—molecular-ion resonances in collisional 

detachment: Cl” + No, 6:6680 
Ion-Atom Collisions 

Evolution of projectile double—K-vacancy fractions with 

target thickness in ion-atom collisions, 6:6679 
Ion-Molecule Collisions 


Role of negative—molecular-ion resonances in collisional 
detachment: Cl” + No, 6:6680 
CHOPPERS (BEAM) 


See BEAM PULSERS 
CHROMATIN 
Structural Chemical Analysis 
Ionic strength and temperature induced conformational 
changes in mononucleosomes and oligonucleosomes, 6:6532 
CHROMIUM 
Absorption Spectroscopy 
Spokane NTMS 1° x 2° quadrangle area, Washington-Idaho- 
Montana. Supplemental data report: National Uranium 
Resource Evaluation program, hydrogeochemical and stream 
sediment reconnaissance, 6:5776 (GJBX—195(80)) 
CHROMIUM 51 
Radionuclide Kinetics 
Transfer coefficients of radionuclides secreted in milk of dairy 
cows, 6:6645 
CHROMIUM COMPLEXES 
Structural Chemical Analysis 
Chromium (III)-nucleotide complexes as paramagnetic probes 
for catalytic sites of phosphory] transfer enzymes, 6:6523 
CHROMIUM COMPOUNDS 
Binding Energy 
Bond lengths in oxygen and halogen compounds of d and f 
elements, 6:6297 
Bond Lengths 
Bond lengths in oxygen and halogen compounds of d and f 
elements, 6:6297 
Molecular Structure 
Bond lengths in oxygen and halogen compounds of d and f 
elements, 6:6297 
CHROMIUM OXIDES 
Binding Energy 
Bond lengths in oxygen and halogen compounds of d and f 
elements, 6:6297 
Bond Lengths 
Bond lengths in oxygen and halogen compounds of d and f 
elements, 6:6297 
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Crystal Field 

Electronic structure of lanthanum perovskites with 3d 

transition elements, 6:6276 
Electronic Structure 

Electronic structure of lanthanum perovskites with 3d 

transition elements, 6:6276 
Molecular Structure 

Bond lengths in oxygen and halogen compounds of d and f 

elements, 6:6297 
CHROMIUM-MOLYBDENUM STEELS 
Crack Propagation 

Fatigue-crack growth behavior in ferritic alloys for potential 

GCFR structural applications, 6:6261 (HEDL-TME—80-71) 
Fatigue 

Design fatigue curves for designs using inelastic or continuous 
cycling analysis and 2 1/4 Cr - 1 Mo steel for the BRP 
steam generator, 6:6051 (DOE/SF/70030—T2) 

Fracture Properties 

Fossil energy program progress report for August 1980, 6:5644 
(ORNL/TM—7535) 

Fossil energy program progress report for September 1980, 
6:5645 (ORNL/TM—7573) 

Hydrogen Embrittlement 

Evaluation of hydrogen embrittlement in Cr-Mo pressure 
vessel steels. Topical report No. 1, 6:6259 
(DOE/ET/13513—T3) 

Evaluation of hydrogen embrittlement in Cr-Mo pressure 
vessel steels. Topical report No. 1, 6:6260 
(DOE/ET/13513—T4) 

CHROMODYNAMICS 
See QUANTUM CHROMODYNAMICS 
CHYMOTRYPSIN 
Structural Chemical Analysis 

Nanosecond segmental mobilities of tryptophan residues in 
proteins observed by lifetime-resolved fluorescence 
anisotropies, 6:6573 

CIRCULAR POINT COLLECTORS 
See PARABOLIC DISH COLLECTORS 
CLAMS 
See MOLLUSCS 
CLIMATES 
Mathematical Models 

Assessing the response of biotic resources to climatic change 
from high and low releases of CO2, 6:6487 (CONF- 
7904143—) 

Socio-Economic Factors 

Socioeconomic impacts of climatic changes and the 
comparative chances of alternative political responses: 
prevention, compensation, and adaptation, 6:6488 (CONF- 
7904143—) : 

CLINTON P ANDERSON MESON PHY. FACILITY 
See LAMPF LINAC 
COAL 
See also BITUMINOUS COAL 
LIGNITE 
SOLVENT-REFINED COAL 
SUBBITUMINOUS COAL 
Alkylation 

Coal transformation chemistry. First quarterly progress report, 

March 1, 1980-May 31, 1980, 6:5682 (DOE/PC/30088—1) 
Calorific Value 

Preparation of a coal conversion systems technical data book. 
Annual report, May 1, 1978-April 30, 1979, 6:5683 (FE— 
2286-48) 

Chemical Composition 

Characterization of mineral matter in coals and coal 

liquefaction residues. Final report, 6:5661 (EPRI-AP—1634) 
Chemical Reactions 

Fossil energy program progress report for August 1980, 6:5644 
(ORNL/TM—7535) 

Fossil energy program progress report for September 1980, 
6:5645 (ORNL/TM—7573) 

Combustion 

Factors to consider when deciding between pulverized and 
stoker coal, 6:5715 (CONF-7904102—) 

Industrial coal utilization, 6:5713 (CONF-7904102—) 

Method for in-flight combustion of carbonaceous fuels 
(Patent), 6:5720 


COAL 
Rail Transport 


Product compositions and formation kinetics in rapid pyrolysis 
of pulverized coal: implications for combustion, 6:5721 

Submicron fly-ash formation in coal-fired boilers, 6:5719 

Technical, economic and environmental factors in the clean 
combustion of coal, 6:5714 (CONF-7904102—) 

Combustion Products 
Product compositions and formation kinetics in rapid pyrolysis 
of pulverized coal: implications for combustion, 6:5721 
Comparative Evaluations 
Coal as a rail fuel: an assessment of direct combustion, 6:6201 
Desulfurization 

KVB coal desulfurization process development. Quarterly 
technical progress report for May-September 1980, 6:5657 
(DOE/PC/30140—T1) 

Electron Spin Resonance 

Studies of the mechanism of coal hydrogenation by electron 
spin resonance. Quarterly technical progress report, 1 June 
1980-31 August 1980, 6:5681 (DOE/PC/30072—T2) 

Emulsification 

Composition comprising a pulverized purified substance water 
and a dispersing agent and a method for preparing the 
composition (Patent), 6:5658 

Process for preparing a suspension of particles in a 
hydrocarbon oil (Patent), 6:5702 

Fluidized-Bed Combustion 

Effects of salt treatment of limestone on sulfation and on the 
corrosion behavior of materials in AFBC systems, 6:5712 
(CONF-800428—(Vol.2)) 

Modelling of fluidized bed combustion, 6:5723 

Sampling and instrumentation for fluidized-bed combustion. 
Annual report, October 1978-September 1979, 6:5711 
(ANL/CEN/FE—80-2) 

Government Policies 

National Energy Act - coal combustion aspects, 6:6153 

(CONF-7904102—) 
Hydrogenation 

Critical studies in the rapid pyrolysis and hydropyrolysis of 
coal. Project report, July 1, 1979-March 31, 1980, 6:5669 
(FE-MIT—2295T26-10) 

Integrated coal cleaning, liquefaction, and gasification process 
(Patent), 6:5678 

Mechanisms and kinetics of coal hydrogenation, 6:5653 
(DOE/ET/14881—3) is 

Production of fuel gas by liquid phase hydrogenation of coal 
(Patent), 6:5677 

Round table meeting, chemical and physical valorization of 
coal, Liege, 9 and 10 November 1976, 6:5662 (EUR—5954) 

Studies of the n€echanism of coal hydrogenation by electron 
spin resonance. Quarterly technical progress report, 1 June 
1980-31 August 1980, 6:5681 (DOE/PC/30072—T2) 

Maritime Transport 

Outlook for coal movement by barge, 6:5706 
Market 

Outlook for coal movement by barge, 6:5706 
Meetings 

Industrial coal utilization, 6:5713 (CONF-7904102—) 
Natural Radioactivity : 

Secular equilibrium of radium in Western coal, 6:5684 
(MLM—2738(OP)) 

Purification 

Composition comprising a pulverized purified substance water 
and a dispersing agent and a method for preparing the 
composition (Patent), 6:5658 

Pyrolysis 

Critical studies in the rapid pyrolysis and hydropyrolysis of 
coal. Project report, July 1, 1979-March 31, 1980, 6:5669 
(FE-MIT—2295T26-10) 

Laboratory studies supporting in-situ coal gasification: a 
chemical engineering technician’s role (of large blocks to 
simulate in-situ gasification), 6:5646 (CONF-801104— 
7(Draft)) 

Rail Transport 

Coal: the choice between regulation and the marketplace, 
6:5728 

Coal decision, 6:5705 

Promise of coal: a railroad perspective, 6:5707 

Role of the Office of Rail Public Counsel, 6:5708 





COAL 
Rail Transport 


Views on railroad rate regulation, 6:5727 
Research Programs 

ESCOE engineering program. Quarterly report, December 1, 

1979-February 29, 1980, 6:5665 (FE—2468-75) 
Storage 

Observations on test stockpiles of dried lignite and 

subbituminous coals, 6:5710 (DOE/GFETC/RI—80/5) 
Structural Chemical Analysis 

Coal transformation chemistry. First quarterly progress report, 

March 1, 1980-May 31, 1980, 6:5682 (DOE/PC/30088—1) 
Supply and Demand 

Coal market analysis issues. Final report, 6:5725 (EPRI-EA— 
1575) 

Coal supply/demand, 1980 to 2000. Task 3. Resource 
applications industrialization system data base. Final review 
draft (USA; forecasting 1980 to 2000; sector and regional 
analysis), 6:5724 (DOE/RA/50211—T2) 

Transport 


Capital requirements for the transportation of energy materials: 


1979 arc estimates, 6:6157 (DOE/EIA/10617—T2) 

Coal transportation costs/inflation (Rail and slurry pipelines), 
6:5729 

Flywheel-powered shuttle car for mine haulage, 6:6110 
(CONF-801022—) 

Integrated system for coal-methanol liquefaction and slurry 
pipeline transportation. Final report (In slurry transport), 
6:5649 (DOE/CS/51884—T1) 

National energy transportation study, 6:6150 (DOE/TIC— 
11362) 

Volatile Matter 

Product compositions and formation kinetics in rapid pyrolysis 

of pulverized coal: implications for combustion, 6:5721 
Washing 
Continuous method of cleaning a slurry of crushed raw coal 
(Patent), 6:5703 
COAL DEPOSITS 
Geology 
Lignite, 6:5695 
Resource Assessment 
Lignite, 6:5695 
COAL GASIFICATION 
See also LURGI PROCESS 
TEXACO GASIFICATION PROCESS 

Integrated coal cleaning, liquefaction, and gasification process 
(Patent), 6:5678 

Production of fuel gas by liquid phase hydrogenation of coal 
(Patent), 6:5677 

Catalysts 

Catalytic enhancement of coal gasification program, 6:5652 
(DOE/ET/13400—T1) 

Characterization of catalyst-impregnated coal samples, 6:5672 
(ORNL/MIT—317) 

Manuals 

Preparation of a coal conversion systems technical data book. 
Annual report, May 1, 1978-April 30, 1979, 6:5683 (FE— 
2286-48) 

Waste Water 

Cyanide and thiocyanate in coal gasification wastewaters, 

6:5694 
COAL GASIFICATION PLANTS 
Air Pollution Monitors 

DUVAS: a real-time aromatic vapor monitor for coal 

conversion facilities, 6:6452 
Demonstration Programs 

Pipeline gas demonstration plant. Phase I: preliminary coal 

mining plan, 6:5699 (FE—2542-7) 
Design 

Preparation of a coal conversion systems technical data book. 
Annual report, May 1, 1978-April 30, 1979, 6:5683 (FE— 
2286-48) 

Environmental Impacts 

Environmental consideration for TVA’s ammonia from coal 

project, 6:5648 (CONF-8004137—1) 
Risk Assessment 

Environmental consideration for TVA’s ammonia from coal 

project, 6:5648 (CONF-8004137—1) 
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Solid Wastes 
Resource recovery from coal residues, 6:5685 (CONF- 
801104—8) 
Valves 
Everlasting sliding-disc valve. METC SOA test valve No. B-3, 
State-of-the-art lockhopper valve testing and development 
project. Summary test report, 6:5655 (DOE/METC/SP— 
80/17) 
Waste Management 
Environmental consideration for TVA’s ammonia from coal 
project, 6:5648 (CONF-8004137—1) 
Waste Water 
Wastewater treatment train for fixed bed coal gasification. 
Semi-annual progress report, May 1-October 31, 1980, 6:5654 
(DOE/MC/14372—6) 
COAL INDUSTRY 
See also MINERAL INDUSTRY 
Legal Aspects 
Rocky Mountain Mineral Law Institute, 6:5726 
Meetings 
Rocky Mountain Mineral Law Institute, 6:5726 
COAL LIQUEFACTION 


See also EXXON LIQUEFACTION PROCESS 
SRC-II PROCESS 


Integrated coal cleaning, liquefaction, and gasification process 
(Patent), 6:5678 

Integrated system for coal-methanol liquefaction and slurry 
pipeline transportation. Final report, 6:5649 
(DOE/CS/51884—T 1) 

Catalysts 

Effects of catalysts on short contact time coal liquefaction, 

6:5675 (SANF—80-2527C) 
Chemical Reactions 

Characterization of mineral matter in coals and coal 

liquefaction residues. Final report, 6:5661 (EPRI-AP—1634) 
Chemistry 

Coal transformation chemistry. First quarterly progress report, 

March 1, 1980-May 31, 1980, 6:5682 (DOE/PC/30088—1) 
Equilibrium 

Phase equilibrium in coal liquefaction processes. Final report, 

6:5660 (EPRI-AP—1593) 
Hydrogen Transfer 

Characterization of mineral matter in coals and coal 

liquefaction residues. Final report, 6:5661 (EPRI-AP—1634) 
Manuals 

Preparation of a coal conversion systems technical data book. 
Annual report, May 1, 1978-April 30, 1979, 6:5683 (FE— 
2286-48) 

Phase Studies 

Phase equilibrium in coal liquefaction processes. Final report, 

6:5660 (EPRI-AP—1593) 
COAL LIQUEFACTION PLANTS 
Air Pollution Monitors 

DUVAS: a real-time aromatic vapor monitor for coal 

conversion facilities, 6:6452 
Design 

EDS coal liquefaction process development. Phase IIIA. 
Interim report, 6:5664 (FE—2353-13) 

EDS coal liquefaction process development. Phase IV-V. 
Annual technical progress report, July 1, 1979-June 30, 1980, 
6:5668 (FE—2893-53) 

Economics 

EDS coal liquefaction process development. Phase IIIA. 
Interim report, 6:5664 (FE—2353-13) 

EDS coal liquefaction process development. Phase IV-V. 
Annual technical progress report, July 1, 1979-June 30, 1980, 
6:5668 (FE—2893-53) 

Environmental Impacts 

Coal Liquefaction Demonstration Plant near Morgantown, 
WV. Water assessment report (Alcohol fuel production), 
6:6485 

Manpower 

Construction labor assessment for solvent-refined-coal project I 

at phase zero, 6:5671 (ORAU—173) 
Materials 

Fossil energy program progress report for September 1980, 

6:5645 (ORNL/TM—7573) 
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Materials Testing 

Stress corrosion studies in solvent refined coal liquefaction 

pilot plants, 6:5674 (ORNL/TM—7513) 
Residues 

Characterization of mineral matter in coals and coal 

liquefaction residues. Final report, 6:5661 (EPRI-AP—1634) 
Stress Corrosion 

Stress corrosion studies in solvent refined coal liquefaction 

pilot plants, 6:5674 (ORNL/TM—7513) 
COAL LIQUIDS 
Catalytic Cracking 

Deasphalting, deashing and upgrading of coal liquids. Final 
annual report, October 1, 1979-March 31, 1980, 6:5667 
(FE—2645-07) 

Chemical Composition 
Combustion of coal-derived fuels, 6:5680 (CONF-7904102—) 
Deashing 

Deasphalting, deashing and upgrading of coal liquids. Final 
annual report, October 1, 1979-March 31, 1980, 6:5667 
(FE—2645-07) 

Denitrification 

Hydrotreating of a Lurgi coal liquid. Phase one. Final report, 

June 1, 1978-December 31, 1979, 6:5659 (EMD—78-1234) 
Desulfurization 

Hydrotreating of a Lurgi coal liquid. Phase one. Final report, 

June 1, 1978-December 31, 1979, 6:5659 (EMD—78-1234) 
Distillation 

Upgrading of coal liquids: upgrading distillates from coal 
liquefaction. Annual report, January 31, 1979-January 31, 
1980, 6:5666 (FE—2566-42) 

Filtration 

Technical support to the Solvent Refined Coal (SRC) 
demonstration projects: assessment of current research and 
development, 6:5673 (ORNL/TM—6952) 

Hydrocracking 

Zinc halide hydrocracking process for distillate fuels from 
coal. Quarterly technical progress report, May 1, 1979-July 
31, 1979, 6:5663 (FE—1743-79) 

Hydrogenation 

Deasphalting, deashing and upgrading of coal liquids. Final 
annual report, October 1, 1979-March 31, 1980, 6:5667 
(FE—2645-07) 

Upgrading of coal liquids: upgrading distillates from coal 
liquefaction. Annual report, January 31, 1979-January 31, 
1980, 6:5666 (FE—2566-42) 

Mutagen Screening 
Polycyclic aromatic primary amines as determinant chemical 
mutagens in petroleum substitutes, 6:6652 
Performance Testing 
Combustion of coal-derived fuels, 6:5680 (CONF-7904102—) 
Physical Properties 

Fossil energy program progress report for August 1980, 6:5644 
(ORNL/TM—7535) 

Fossil energy program progress report for September 1980, 
6:5645 (ORNL/TM—7573) 

Technical support to the Solvent Refined Coal (SRC) 
demonstration projects: assessment of current research and 
development, 6:5673 (ORNL/TM—6952) 

Prices 

EDS coal liquefaction process development. Phase IV-V. 
Annual technical progress report, July 1, 1979-June 30, 1980, 
6:5668 (FE—2893-53) 

Refining 

Deasphalting, deashing and upgrading of coal liquids. Final 
annual report, October 1, 1979-March 31, 1980, 6:5667 
(FE—2645-07) 

Round table meeting, chemical and physical valorization of 
coal, Liege, 9 and 10 November 1976, 6:5662 (EUR—5954) 

Upgrading of coal liquids: upgrading distillates from coal 
liquefaction. Annual report, January 31, 1979-January 31, 
1980, 6:5666 (FE—2566-42) 

COAL MINES 
Monitoring 

Development of an image processing system at the Technology 
Applications Center, UNM: Landsat image processing in 
mineral exploration and related activities. Final report, 
6:5794 (EMD—78-1138) 


COBALT BASE ALLOYS 
Electronic Specific Heat 


Planning 
Pipeline gas demonstration plant. Phase I: preliminary coal 
mining plan, 6:5699 (FE—2542-7) 
COAL MINING 


See also LONGWALL MINING 
ROOM AND PILLAR MINING 
SURFACE MINING 
UNDERGROUND MINING 


Mining Equipment 
Machine for mining tar sands having rearwardly directed 
exhaust related to conveyor trough (Patent), 6:5773 
Research Programs 
ESCOE engineering program. Quarterly report, December 1, 
1979-February 29, 1980, 6:5665 (FE—2468-75) 
COAL PREPARATION 
Cost Benefit Analysis 
Technical, economic and environmental factors in the clean 
combustion of coal, 6:5714 (CONF-7904102—) 
Magnetic Separators 
Fossil energy program progress report for August 1980, 6:5644 
(ORNL/TM—7535) 
Fossil energy program progress report for September 1980, 
6:5645 (ORNL/TM—7573) 
Mineral Wastes 
Reconnaissance and processing of impounded coal wastes. 
Annual report, October 1, 1979-September 30, 1980, 6:5686 
(DOE/ET/11070—T2) 
COAL PREPARATION PLANTS 
Automation 
Fossil energy program progress report for August 1980, 6:5644 
(ORNL/TM—7535) 
Fossil energy program progress report for September 1980, 
6:5645 (ORNL/TM—7573) 
Importance of automation and process control for German 
coal preparation, 6:5709 (ORNL-tr—4676) 
Design 
Continuous method of cleaning a slurry of crushed raw coal 
(Patent), 6:5703 
Mathematical Models 
Mathematical description of coal separation (Air classification), 
6:5704 (ORNL-tr—4677) 
Operation 
Continuous method of cleaning a slurry of crushed raw coal 
(Patent), 6:5703 
Optimization 
Importance of automation and process control for German 
coal preparation, 6:5709 (ORNL-tr—4676) 
Process Control 
Importance of automation and process control for German 
coal preparation, 6:5709 (ORNL-tr—4676) 
COAL RESERVES 
Forecasting 
Coal market analysis issues. Final report, 6:5725 (EPRI-EA— 
1575) 
Mathematical Models 
Coal market analysis issues. Final report, 6:5725 (EPRI-EA— 
1575) 
COAL-DERIVED LIQUIDS 
See COAL LIQUIDS 
COBALT 
Absorption Spectroscopy 
Spokane NTMS 1° x 2° quadrangle area, Washington-Idaho- 
Montana. Supplemental data report: National Uranium 
Resource Evaluation program, hydrogeochemical and stream 
sediment reconnaissance, 6:5776 (GJBX—195(80)) 
COBALT 60 
Radionuclide Kinetics 
Transfer coefficients of radionuclides secreted in milk of dairy 
cows, 6:6645 
COBALT BASE ALLOYS 
Chemical Composition 
Materials problems in fluidized-bed combustion systems. 
Appendix 6: Pretest characterization data. Final report, 
6:6413 (EPRI-CS—1449(App.6)) 
Electronic Specific Heat 
Effect of high-magnetic fields on the electronic specific heat in 
the strongly Pauli-paramagnetic compound LuCon, 6:6271 





COBALT BASE ALLOYS 
Metallography 


Metallography 
Materials problems in fluidized-bed combustion systems. 
Appendix 6: Pretest characterization data. Final report, 
6:6413 (EPRI-CS—1449(App.6)) 
COBALT OXIDES 
Crystal Field 
Electronic structure of lanthanum perovskites with 3d 
transition elements, 6:6276 
Electronic Structure 
Electronic structure of lanthanum perovskites with 3d 
transition elements, 6:6276 
COGENERATION 
Economics 
Industrial cogeneration case study No. 1; Celanese Fibers 
Company, Rock Hill, South Carolina, 6:6202 (ANL/CNSV- 
TM—45) 
Feasibility Studies 
Cogeneration in the Pacific Northwest, 6:6032 
COKE OVENS 
Air Pollution 
Round table meeting, chemical and physical valorization of 
coal, Liege, 9 and 10 November 1976, 6:5662 (EUR—5954) 
Doors 
Vented coke oven door apparatus (Patent), 6:5676 
Valves 
Everlasting double-disc coke-oven valve METC SOA test 
valve No. A-8 state-of-the-art lockhopper valve-testing and 
development project. Summary test report, 6:5656 
(DOE/METC/SP—80/25) 
COLCHICINE 
Biochemical Reaction Kinetics 
Kinetic model for colchicine inhibition of microtubule 
assembly, 6:6557 
COLD STORAGE 
Reviews 
Survey of building heating/cooling storage, 6:6186 (CONF- 
801203—3) 
COLLAGEN 


Structural Chemical Analysis 
Deuterium nuclear magnetic resonance of specifically labeled 
native collagen: investigation of protein molecular dynamics 
using quadrupolar echo technique, 6:6568 
Does the genetic type of collagen determine fibril structure, 
6:6521 
COLLIERIES 


See COAL MINES 
COLLISIONLESS PLASMA 
Electric Conductivity 
Plasma resistivity measurements in the Wisconsin levitated 
octupole, 6:6780 (DOE/ET/53051—13) 
COLONY FORMATION 
Stimulation 
Fractionation, characterization, and subcellular localization of 
colony-stimulating activities released by the human 
monocyte-like cell line, GCT, 6:6590 
COLORADO PLATEAU 
Uranium Deposits 
Uranium exploration of the Colorado Plateau: interim staff 
report, 6:5793 (RMO—1000) 
COLUMBIA RIVER BASIN 
Hydrology 
Hydrologic studies within the Columbia Plateau, Washington: 
an integration of current knowledge, 6:5822 (RHO-BWI- 
ST—S5) 
Land Use 
Well location and land-use mapping in the Columbia Plateau 
area, 6:5821 (RHO-BWI-C—61) 
Wells 
Well location and land-use mapping in the Columbia Plateau 
area, 6:5821 (RHO-BWI-C—61) 
COLUMBIUM 
See NIOBIUM 
COMBINED-CYCLE POWER PLANTS 
Fluidized-Bed Combustors 
Assessment of gas turbine erosion. Volume 1. Assessment of 
available erosion data, 6:6028 (NYSERDA—80-3(Vol.1)) 
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Assessment of gas turbine erosion. Volume II. Erosion analysis 
and test planning, 6:6029 (NYSERDA—80-3(Vol.2)) 
Gas Turbines 
Assessment of gas turbine erosion. Volume |. Assessment of 
available erosion data, 6:6028 (NYSERDA—80-3(Vol.1)) 
Assessment of gas turbine erosion. Volume II. Erosion analysis 
and test planning, 6:6029 (NYSERDA—80-3(Vol.2)) 
COMBUSTION 
See also FLUIDIZED-BED COMBUSTION 
Meetings 
Seventeenth symposium (international) on combustion, 6:6347 
Turbulence 
Turbulent combustion and diesel engine noise, 6:6349 
COMBUSTION PRODUCTS 
See also 3-METHYLCHOLANTHRENE 
Enhanced SOs; emissions from staged combustion, 6:6346 
Chemical Composition 
Product compositions and formation kinetics in rapid pyrolysis 
of pulverized coal: implications for combustion, 6:5721 
Comparative Evaluations 
Comparison of the skin tumor initiating activity of 3- 
methylcholanthrene and 3,1 1-dimethylcholanthrene in mice, 
6:6657 
Corrosive Effects 
Assessment of gas turbine erosion. Volume 1. Assessment of 
available erosion data, 6:6028 (NYSERDA—80-3(Vol.1)) 
Assessment of gas turbine erosion. Volume II. Erosion analysis 
and test planning, 6:6029 (NYSERDA—80-3(Vol.2)) 
Environmental Effects 
Technical, economic and environmental factors in the clean 
combustion of coal, 6:5714 (CONF-7904102—) 
Reaction Kinetics 
Product compositions and formation kinetics in rapid pyrolysis 
of pulverized coal: implications for combustion, 6:5721 
COMBUSTORS 
Design 
Method for in-flight combustion of carbonaceous fuels 
(Patent), 6:5720 
Performance 
Analytical study of the non-steady behavior of large 
combustors, 6:6416 
COMMERCIAL BUILDINGS 
Acid Electrolyte Fuel Cells 
Study of fuel cell on-site, integrated energy systems in 
residential/commercial applications, 6:6184 
(DOE/NASA/0089—80/1) 
Space Heating 
Heat recovery from electric arc furnaces and continuous 
casting plants for industrial and municipal heating systems, 
6:6194 (SIB-R—15-1980) 
COMMUNITIES (ECOLOGICAL) 
See ECOSYSTEMS 
COMPATIBILITY (IMMUNOLOGICAL) 
See IMMUNITY 
COMPOSITE MATERIALS 
Mechanical Properties 
Fiber composite materials development for flywheel 
applications, 6:6109 (CONF-801022—) 
Physical Properties 
Fiber composite materials development for flywheel 
applications, 6:6109 (CONF-801022—) 
Surface Coating 
Parylene coating of syntactic composites (Foam), 6:6279 
(BDX—613-2517) 
COMPOSITE MODELS 
Magnetic Dipole Moments 
Magnetic moments of quarks, leptons and hadrons: A serious 
difficulty for composite models, 6:6711 
COMPOUNDS (ORGANIC) 
See ORGANIC COMPOUNDS 
COMPRESSED AIR ENERGY STORAGE 
Aquifers 
Characterize and explore potential sites and prepare research 
and development plan (site investigation study). Final draft. 
Task 2. Milestone report, 6:6104 (DOE/ET/29232— 
T1(Vol.1)) 
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Site Selection 

Characterize and explore potential sites and prepare research 
and development plan (site investigation study). Final draft. 
Task 2. Milestone report, 6:6104 (DOE/ET/29232— 
T1(Vol.1)) 

COMPUTER CODES 

Improved version of simplified steady state Boltzmann 
equation solution. TM79-0011, 6:6176 (DOE/ET/15422—5) 

Two-dimensional electron temperature profiles. TM79-0009, 
6:6174 (DOE/ET/15422—5) 

B Codes 

Steady state Boltzmann equation solution by numerical 
relaxation. TM79-0005 (BOLTZ code), 6:6171 
(DOE/ET/15422—5) 

Verification of BLAST by comparison with direct gain test 
cell measurements, 6:5940 (LBL—10619) 

C Codes 

Codes to generate collision matrices in the Boltzmann 
equation, COLMAT, COLMEX, and COLNEX. TM79- 
0008 (COLMAT, COLMEX, and COLNEX codes), 6:6173 
(DOE/ET/15422—5) 

Computer code for matrix convergence testing. TM80-0018 
(CONVG1), 6:6182 (DOE/ET/15422—5) 

Detailed gravity and aeromagnetic surveys in the Black Rock 
Desert Area, Utah. Topical report, 6:5970 
(DOE/ET/28392—39) 

D Codes 

Collisional energy transfer rate between two species. TM79- 

0003 (DWDT code), 6:6169 (DOE/ET/15422—5) 
F Codes 

Automation of computational physics (VECT, FDIFF, 
FSTAB, MACTRAN, in LISP and MACSYMA), 6:6808 
(UCRL—52996) 

FACEDT: a FORTRAN computer program to process 
hydrogeochemical and stream-sediment reconnaissance data 
for multivariate statistical analysis, 6:5785 (GJBX—246(80)) 

G Codes 

GM3D: interactive three-dimensional gravity and magnetic 
modeling program (GM3D.REV1 user's guide), 6:5964 
(DOE/ID/12079—16) 

GRAV2D: an interactive 2-1/2 dimensional gravity modeling 
program (user’s guide and documentation for Rev.1), 6:5963 
(DOE/ID/12079—13) 

L Codes 

LLLSRT: a FORTRAN computer program for processing 
Lawrence Livermore Laboratory HSSR data, 6:5786 
(GJBX—247(80)) 

M Codes 

Automation of computational physics (VECT, FDIFF, 
FSTAB, MACTRAN, in LISP and MACSYMA), 6:6808 
(UCRL—52996) 

O Codes 

Simplified steady state Boltzmann equation solution by 
numerical time evolution. TM79-0007 (ONEDIM; One- 
Dimensional Boitzmann Equation Solution), 6:6172 
(DOE/ET/15422—5) 

Simplified steady state Boltzmann equation solution: algorithm 
modification. TM79-0012 (ONEFASTP code), 6:6177 
(DOE/ET/15422—S) 

P Codes 

Interactive SPIRES PLOT protocol, 6:6803 (LBL—11068) 

Project Management Code. Part 2. Conceptual design (PMC), 
6:6800 (UCID—18847(Pt.2)) 

Quality Control 

Development of a standard for computer program verification 

and control, 6:6089 (HEDL-SA—2215-FP) 
S Codes 

FORTRAN computer programs to process Savannah River 
Laboratory hydrogeochemical and stream-sediment 
reconnaissance data, 6:5787 (GJBX—248(80)) 

SOC code: Lagrangian, finite-difference calculational technique 
in one-dimensional symmetry (In modified Fortran IV for 
CDC 7600), 6:6665 (UCID—18220) 

Solar/hydro integration study. Technical progress report, 
February-July 1980 (STORMRK code), 6:5926 
(DOE/SF/10505—4) 


CONTROL ROOMS 
Engineering 


T Codes 
Development and assessment of the transient reactor analysis 
code (TRAC), 6:6099 
Electron temperature profiles in the thermionic converter. 
T™M79-0001 (TECALC code), 6:6167 (DOE/ET/15422—5) 
Velocity two-dimensional solution of Boltzmann equation using 
time evolution (program development). TM79-0010 
(TWODIM code), 6:6175 (DOE/ET/15422—5) 
V Codes 
Automation of computational physics (VECT, FDIFF, 
FSTAB, MACTRAN, in LISP and MACSYMA), 6:6808 
(UCRL—52996) 
Validation 
Verification of BLAST by comparison with direct gain test 
cell measurements, 6:5940 (LBL—10619) 
COMPUTER GRAPHICS 
Computer Codes 
Interactive SPIRES PLOT protocol, 6:6803 (LBL—11068) 
COMPUTER LANGUAGES 
See PROGRAMMING LANGUAGES 
COMPUTER OUTPUT DEVICES 
Joining 
Crosslinking of computer terminals for nationwide tutorial 
instruction, 6:6807 (UCRL—52964) 
COMPUTER PROGRAMMING 
See PROGRAMMING 
COMPUTERIZED SIMULATION 
Data Analysis 
Principles and capabilities of 3-D, E-M particle simulations, 
6:6783 
COMPUTERS 
See also CRAY COMPUTERS 
Semiconductor Storage Devices 
Dynamic memory management for structured programs, 6:6809 
(UCRL—83703) 
CONCENTRATING COLLECTORS 


Facility for generating technically useable energy by 
conversion of solar energy (Patent), 6:5929 
Solar Tracking 
Microcomputer based 2-axis tracking controller for a 
concentrating solar collector, 6:5950 
CONCRETES 
Temperature Effects 
Status of tank assessment studies for continued in-tank storage 
of Hanford high-level defense waste, 6:5828 (RHO-LD— 
142) 
CONFIGURATION INTERACTION 
Spatial Dependence 
Subunit interactions and the allosteric response in 
phosphorylase, 6:6514 
CONSERVATION (ENERGY) 
See ENERGY CONSERVATION 
CONTAINMENT BUILDINGS 
Test Facilities 
Experimental facility for containment sump reliability studies 
(Generic Task A-43) (PWR; BWR), 6:6085 (ALO—132) 
CONTAINMENT SPRAY SYSTEMS 
Performance Testing 
Large-scale fission product containment tests, 6:6090 (HEDL- 
SA—2254-FP) 
CONTAINMENT SYSTEMS EXPERIMENT 
Large-scale fission product containment tests, 6:6090 (HEDL- 
SA—2254-FP) 
CONTINENTAL SHELF 
Natural Gas Deposits 
Draft environmental impact statement: proposed 1981 Outer 
Continental Shelf oil and gas lease sale, offshore the Mid- 
Atlantic states, 6:6484 (OCS—59) 
Petroleum Deposits 
Draft environmental impact statement: proposed 1981 Outer 
Continental Shelf oil and gas lease sale, offshore the Mid- 
Atlantic states, 6:6484 (OCS—59) 
CONTROL ROOMS 
Engineering 
Human factors engineering enhancement of nuclear power- 
plant control rooms, 6:6075 





CONTROL ROOMS 
Engineering 


COOLERS 
See HEAT EXCHANGERS 
COOLING PONDS 
Heat Transfer 
Heat transfer to curved surfaces from heat generating pools, 
6:6395 
Joule Heating 
Heat transfer to curved surfaces from heat generating pools, 
6:6395 
COOLING SYSTEM (REACTOR) 
See REACTOR COOLING SYSTEMS 
COOLING SYSTEMS 
See also REACTOR COOLING SYSTEMS 
Biological Fouling 
Biofilm development and destruction, 6:6023 (EPRI-CS—1554) 
Economic Analysis 
Cost analysis of an ammonia dry cooling system with a 
Chicago Bridge and Iron peak shaving system, 6:6030 
(PNL—3272) 
Technology Assessment 
Cost analysis of an ammonia dry cooling system with a 
Chicago Bridge and Iron peak shaving system, 6:6030 
(PNL—3272) 
COPEPODS 
See also ZOOPLANKTON 
Energy Budgets 
Carbon budget of a marine phytoplankton-herbivore system 
with carbon-14 as a tracer, 6:6477 
COPOLYMERIZATION 
Biological Models 
Kinetic model for colchicine inhibition of microtubule 
assembly, 6:6557 
COPPER 
Absorption Spectroscopy 
Spokane NTMS 1° x 2° quadrangle area, Washington-Idaho- 
Montana. Supplemental data report: National Uranium 
Resource Evaluation program, hydrogeochemical and stream 
sediment reconnaissance, 6:5776 (GJBX—195(80)) 
COPPER ALLOYS 
Fabrication 
Preparation of in-situ NbsSn-Cu wire by consumable arc 
melting, 6:6263 (IS-M—302) 
Superconducting Wires 
Use of in situ wire in small magnets, 6:6262 (IS-M—301) 
COPPER OXIDES 
Chemical Reaction Kinetics 
Kinetic parameters from self-heating measurements on 
exothermic solid-state reactions, 6:6310 
CORDOVA QUAD CITIES-1 REACTOR 
See QUAD CITIES-1 REACTOR 
CORDOVA QUAD CITIES-2 REACTOR 
See QUAD CITIES-2 REACTOR 
CORN (MAIZE) 
See MAIZE 
CORN STOVER 
See AGRICULTURAL WASTES 
CORNEA 
Structural Chemical Analysis 
Measurements of the electric charge and ion-binding of the 
protein filaments in intact muscle and cornea, with 
implications for filament assembly, 6:6509 
CORROSION 
Monitoring 
Corrosion monitoring apparatus (Patent), 6:6272 
CORROSIVE EFFECTS 
Iodine 
Corrosion of AISI 316 and AISI 304 stainless steel with iodine 
vapor, 6:6273 (ORNL-tr—4694) 
COUNTERS (RADIATION) 
See RADIATION DETECTORS 
CRAY COMPUTERS 
Data Transmission 
Syntax and semantics of NLTSS Message tokens, 6:6806 
(UCID— 18852) 
C-REACTIVE PROTEIN 
See IMMUNITY 
CRITICALITY ACCIDENTS 
See RADIATION ACCIDENTS 
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CROPS 
Photosynthesis 
Developing realistic crop loss models for air pollutant stress, 
6:6649 (UCRL—85238) 
Plant Growth 
Developing realistic crop loss models for air pollutant stress, 
6:6649 (UCRL—85238) 
Productivity 
Developing realistic crop loss models for air pollutant stress, 
6:6649 (UCRL—85238) 
CRUDE OIL 
See PETROLEUM 
CRYSTAL LATTICES 
Ultrastructural Changes 
Thermodynamics and kinetics of the cooperative binding of 
bacteriophage T4-coded gene 32 (helix destabilizing) protein 
to nucleic acid lattices, 6:6546 
CULM 
Fluidized-Bed Combustion 
Design, construction, operation and evaluation of a prototype 
culm combustion boiler/heater unit. Technical progress 
report, April 1-June 30, 1980, 6:5691 (FE—3269-32) 
CYANIDES 
Absorption Spectroscopy 
Cyanide and thiocyanate in coal gasification wastewaters, 
6:5694 
CYCLES (THERMODYNAMIC) 
See THERMODYNAMIC CYCLES 
CYCLOALKENES 
Dehydrogenation 
Correlation of cyclohexene reactions on platinum crystal 
surfaces over a ten-order-of-magnitude pressure range. 
Variations of structure sensitivity, rates, and reaction 
probabilities, 6:5855 
Hydrogenation 
Correlation of cyclohexene reactions on platinum crystal 
surfaces over a ten-order-of-magnitude pressure range. 
Variations of structure sensitivity, rates, and reaction 
probabilities, 6:5855 
CYCLOTRON RADIATION 
Research Programs 
Biomedical research with cyclotron produced radionuclides. 
Progress report, January 1, 1979-June 30, 1980 (Lead 
Abstract), 6:6612 (COO—4268-7(80)) 
CYCLOTRONS 
Maintenance 
Cyclotron research and development, 6:6765 (COO—4268- 
7(80)) 
Operation 
Cyclotron research and development, 6:6765 (COO—4268- 
7(80)) 
CYTOCHROMES 
Biosynthesis 
Flavoproteins, iron proteins, and hemoproteins as electron- 
transfer components of the sulfate-reducing bacteria, 6:6598 


D 


D PLUS RESONANCES 
See D-1865 RESONANCES 
D RESONANCES 
See also D-1865 RESONANCES 
Weak Hadronic Decay 
Tests for the pole model in exclusive and semi-inclusive decays 
of the D® meson, 6:6713 
D ZERO RESONANCES 
See D-1865 RESONANCES 
D-1865 RESONANCES 
Lifetime 
Observation of short-lived particles produced in high energy 
neutrino interactions, 6:6709 
Semileptonic Decay 
Observation of short-lived particles produced in high energy 
neutrino interactions, 6:6709 
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DACRON 
Comparative Evaluations 
Differentiation of normal and cultured preneoplastic tracheal 
epithellal cells in rats: importance of epithelial mesenchymal 
interactions, 6:6651 
DAMPERS (GAS FLOW) 
See DRAFT CONTROL SYSTEMS 
DAMPING 
Cyclotron Harmonics 
Nonlinear enhancement of second-harmonic cyclotron 
damping, 6:6782 
Nonlinear Problems 
Nonlinear enhancement of second-harmonic cyclotron 
damping, 6:6782 
DATA ACQUISITION SYSTEMS 
See also CAMAC SYSTEM 
CAMAC System 
Multi-hit time-to-amplitude CAMAC module (MTAC), 6:6435 
(SLAC-PUB—2644) 
Data Processing 
Digital revenue metering algorithm: development, analysis, 
implementation, testing, and evaluation. Final report, 6:6041 
(EPRI-EL—1601) 
Design 
Real-Time Digital Data Acquisition System for determining 
load characteristics. Volume 1: overview and summary. 
Final report, 6:6039 (EPRI-EL—851(Vol.1)) 
Modifications 
Subcatcher monitoring project. Semi-annual technical report, 
January-June 1980, 6:5934 (DOE/CS/30169—4) 
Operation 
Real-Time Digital Data Acquisition System for determining 
load characteristics. Volume 1: overview and summary. 
Final report, 6:6039 (EPRI-EL—851(Vol.1)) 
Planning 
Distributed manufacturing and management information 
system, 6:6802 (HEDL-SA—2208) 
Programming 
High speed processor for fastbus, 6:6801 (BNL—28614) 
DATA PROCESSING 
See also DATA PROCESSING 
Algorithms 
Digital revenue metering algorithm: development, analysis, 
implementation, testing, and evaluation. Final report, 6:6041 
(EPRI-EL—1601) 
DAYLIGHTING 
Calculation Methods 
Calculating interior daylight illumination with a programmable 
hand calculator, 6:6192 (LBL—11687) 
DC TO AC INVERTERS 
See INVERTERS 
DECAHYDRONAPHTHALENE 
See DECALIN 
DECALIN 
Thermodynamic Properties 
Preparation of a coal conversion systems technical data book. 
Annual report, May 1, 1978-April 30, 1979, 6:5683 (FE— 
2286-48) 
DECISION MAKING 
Economic value of geothermal resource assessment 
information, 6:5957 (DOE/ET/28508—5) 
DECOMMISSIONING 
See REACTOR DECOMMISSIONING 
DEEP INELASTIC SCATTERING 
Inclusive Interactions 
Higher-twist effects in deep-inelastic scattering, 6:6702 
DEGREE DAYS 
Data Compilation 
Reference monthly environmental data for systems in the 
National Solar Data Network, 6:5879 (SOLAR/0019— 
79/36) 
DEOXYPENTOSE NUCLEIC ACID 
See DNA 
DEOXYRIBONUCLEIC ACID 
See DNA 
DESOXYRIBONUCLEIC ACID 
See DNA 


DIESEL FUELS 
Liquid Column Chromatography 


DETECTORS (RADIATION) 
See RADIATION DETECTORS 
DEUTERIUM 
Ion-Molecule Collisions 
Reactive scattering of B* ('S/sub g/) by molecular deuterium, 
6:6669 (DOE/ER/03283—29) 
Isotope Effects 
Intrinsic steric deuterium chemical shift isotope effects, 6:6330 
Isotopic Exchange 
Isotopic exchange between deuterium and neohexane on 
supported platinum and palladium catalysts, 6:6329 
DEUTERIUM TARGET 
Deuteron Reactions 
?H(d,n)*He differential cross sections for deuteron energies 
between 20 and 40 MeV, 6:6727 (LA—8538) 
DEUTERON REACTIONS 
Measurements and calculations of neutron spectra from 35 
MeV deuterons on thick lithium for the FMIT facility, 
6:6736 
Elastic Scattering 
Elastic scattering of 2 GeV polarized deuterons from 
hydrogen, 6:6728 
Stripping 
?H(d,n)*He differential cross sections for deuteron energies 
between 20 and 40 MeV, 6:6727 (LA—8538) 
DEUTERON-DEUTERON INTERACTIONS 


See DEUTERIUM TARGET 
DEUTERON REACTIONS 


DEVONIAN SHALES 
See BLACK SHALES 
DI-2-ETHYLHEXYLPHOSPHORIC ACID 
See HDEHP 
DIAMOND DRILLING EQUIPMENT 
See DRILLING EQUIPMENT 
DIBARYON RESONANCES 
Reviews 
Nucleon-nucleon resonances, 6:6708 
DIESEL ENGINES 
Design 
Light-duty diesel engine development status and engine needs, 
6:6223 (DOE/CS/52184—01) 
Environmental Effects 
Light-duty diesel engine development status and engine needs, 
6:6223 (DOE/CS/52184—01) 
Exhaust Gases 
Utiization of alternate fuels in diesel engines, 6:6221 (COO— 
4530-1) 
Fuel Additives 
Utiization of alternate fuels in diesel engines, 6:6221 (COO— 
4530-1) 
Fuel Substitution 
Utiization of alternate fuels in diesel engines, 6:6221 (COO— 
4530-1) 
Noise 
Turbulent combustion and diesel engine noise, 6:6349 
Performance 
Light-duty diesel engine development status and engine needs, 
6:6223 (DOE/CS/52184—01) 
Research Programs 
Light-duty diesel engine development status and engine needs, 
6:6223 (DOE/CS/52184—01) 
DIESEL FUELS 
Availability 
Diesel cars in the United States, 6:6222 (DOE/CS/50115— 
T28) 
Combustion 
Turbulent combustion and diesel engine noise, 6:6349 
Gas Chromatography 
Chemical characterization of diesel fuel obscurants, 6:5752 
(CONF-801156—1) 
Liquid Column Chromatography 
Chemical characterization of diesel fuel obscurants, 6:5752 
(CONF-801156—1) 
DIETHYLENETRIAMINEPENTAACETIC ACID 
See DTPA 





DIFFUSER AUGMENTED TURBINES 
Liquid Column Chromatography 


DIFFUSER AUGMENTED TURBINES 
Aerodynamics 
Development status of the toroidal accelerator rotor platform 
(TARP) for wind energy conversion, 6:6010 (SERI/CP— 
635-938) 
Performance Testing 
Development status of the toroidal accelerator rotor platform 
(TARP) for wind energy conversion, 6:6010 (SERI/CP— 
635-938) 
Wind wheel turbine, 6:6013 (SERI/CP—635-938) 
Specifications 
Wind wheel turbine, 6:6013 (SERI/CP—635-938) 
DIMETHYLKETONE 
See ACETONE 
DIOXANE 
Nuclear Magnetic Resonance 
Intrinsic steric deuterium chemical shift isotope effects, 6:6330 
1,4-DIOXANE 
See DIOXANE 
DIOXYETHYLENE ETHER 
See DIOXANE 
DIPLOCOCCUS PNEUMONIAE 
See PNEUMOCOCCUS 
DIRECT CONTACT HEAT EXCHANGERS 
Performance 
Direct contact heat transfer for thermal energy storage, 6:6139 
(SERI/TP—631-838) 
DIRECT GAIN SYSTEMS 
Computer Codes 
Verification of BLAST by comparison with direct gain test 
cell measurements, 6:5940 (LBL— 10619) 
Computerized Simulation 
Verification of BLAST by comparison with direct gain test 
cell measurements, 6:5940 (LBL—10619) 
Performance Testing 
Verification of BLAST by comparison with direct gain test 
cell measurements, 6:5940 (LBL—10619) 
DIRECT REACTIONS 
Exchange Interactions 
Exchange effects in direct reactions, 6:6756 
DISTILLATION EQUIPMENT 
Design 
Distillation system for motor fuel grade anhydrous alcohol 
(Patent), 6:5867 
DISTRICT HEATING 
See also GEOTHERMAL DISTRICT HEATING 
Cost 
District heating for diminished density of heating requirements, 
6:6217 (SIB-D—5-1979) 
DNA 
(Deoxyribonucleic acid.) 
Biochemical Reaction Kinetics 
Effect of ethidium bromide on DNA internal motions, 6:6581 
Kinetics of the T4 gene 32 protein-single-stranded nucleic acid 
interaction, 6:6563 
Thermodynamics and kinetics of the cooperative binding of 
bacteriophage T4-coded gene 32 (helix destabilizing) protein 
to nucleic acid lattices, 6:6546 
Biological Repair 
DNA repair and replication in cells of Escherichia coli made 
permeable with hypotonic buffers, 6:6640 
Mechanisms of DNA excision repair in human cells, 6:6604 
Postreplication repair and the susceptibility of Chinese hamster 
cells to cytotoxic and mutagenic effects of alkylating agents, 
6:6656 
Potentially lethal and DNA radiation damage: similarities in 
inhibition of repair by medium containing D2O and by 
hypertonic buffer, 6:6639 
Configuration Interaction 
Structure of a DNA unwinding protein and its complexes with 
oligodeoxynucleotides by X-ray diffraction, 6:6513 
Photoreactivation 
Photoreactivating enzyme from Escherichia coli, 6:6530 
Quantitative Chemical Analysis 
Increased resolution of cytophotometric measurements by 
mean extinction and area parameters of Tradescantia nuclei, 
6:6592 
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Radionuclide Kinetics 
Error-free excision of the cytotoxic, mutagenic N?- 
deoxyguanosine DNA adduct formed in human fibroblasts 
by (+-)-78,8a-dihydroxy-9a, 10a-epoxy-7,8,9, 10- 
tetrahydrobenzo[a]pyrene, 6:6655 
Structural Chemical Analysis 
Correlated motions in DNA, 6:6534 
DNA condensation and how it relates to phase equilibrium in 
solution, 6:6558 
DNA-histone interactions in nucleosomes, 6:6538 
Fluctuational opening-closing reactions in DNA and 
mononucleosome cores of chromatin probed by H-exchange 
and ligand binding reactions, 6:6577 
Investigation of secondary structures and macromolecular 
interactions in bacteriophage P22 by laser Raman 
spectroscopy, 6:6527 
Nucleosome and DNA-protein condensed structures in solution 
from flow birefringence and intrinsic viscosity, 6:6536 
Nucleosome structure and conformational changes, 6:6537 
Polymorphism of nucleic acid duplexes as revealed by X-ray 
diffraction analysis of oriented fibers, 6:6533 
DOMAIN STRUCTURE 
Biological Models 
Hierarchic model for the self-assembly of globular proteins, 
6:6547 
DOPAMINE 


Synthesis and in vivo measurement of dopamine receptor- 
binding with '*F haloperidol (Dogs, monkeys, mice), 6:6632 
(COO—4268-7(80)) 

DOSEMETERS 
Calibration 
Sixteenth nuclear accident dosimetry intercomparison study: 
August 13-17, 1979, 6:6432 (ORNL/TM—7596) 
DRAFT CONTROL SYSTEMS 
Design 
Fireplace air distribution system, 6:6196 
DRIFT CHAMBERS 
Data Acquisition Systems 

Multi-hit time-to-amplitude CAMAC module (MTAC), 6:6435 

(SLAC-PUB—2644) 
DRILLING EQUIPMENT 
Design 

Fluid pressure set and released well packer apparatus (Patent), 

6:5737 
DRILLING FLUIDS 
Materials Recovery 
Process and system for recovering solid particulate additives 
from a drilling fluid (Patent), 6:5741 
DRILLING MUD 
See DRILLING FLUIDS 
DRILLING PLATFORMS 
See OFFSHORE PLATFORMS 
DROPLET MODEL 
Droplet-model theory of the neutron skin, 6:6754 
DTPA 
(Diethylenetriaminepentaacetic acid.) 
Synergism 

Salicylic acid failed to increase the efficacy of Ca-DTPA in 

the decorporation of plutonium and americium, 6:6642 
DUCTS 
Mechanical Vibrations 

Air/gas system dynamics of fossil fuel power plants. Volume 4. 
Experimental vibration and acoustic test data of a 5S00-MW 
unit, 6:6022 (EPRI-CS—1444(Vol.4)) 

Noise 

Air/gas system dynamics of fossil fuel power plants. Volume 4. 
Experimental vibration and acoustic test data of a S00-MW 
unit, 6:6022 (EPRI-CS—1444(Vol.4)) 

DUODENUM 
See SMALL INTESTINE 
DYNAMIC LOADS 
Wind 

Wind loading and response of a high-rise building, 6:6352 

(CONF-810104—1) 
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DYSPROSIUM 
Activation Analysis 
Boston 1° x 2° NTMS area, Massachusetts, and New 
Hampshire. Data report (abbreviated): National Uranium 
Resource Evaluation program, hydrogeochemical and stream 
sediment reconnaissance, 6:5791 (GJBX—255(80)) 


EARTHQUAKES 
See also SEISMIC WAVES 
Ground Motion 
Earthquake vibratory ground-motion intensity attenuation, 
6:6101 
EBR-2 REACTOR 
Fuel Element Failure 
Breached pin performance in reference design fuel pins, 6:6056 
(HEDL-SA—2210-FP) 
Fuel-Cladding Interactions 
Fuel-cladding chemical interaction in mixed-oxide fuel at high 
burnup, 6:6055 (HEDL-SA—2206-FP) 
Nuclear Fuels 
Performance of commercially produced mixed-oxide fuels in 
EBR-II, 6:6054 (HEDL-SA—2190-FP) 
Radioactivity Transport 
Contamination transport in the primary coolant system during 
a breached fuel pin test in EBR-II, 6:6053 (HEDL-SA— 
2183FP) 
ECOLOGICAL COMMUNITIES 
See ECOSYSTEMS 
ECOLOGY 
Bibliographies 
Abstracts: US-International Biological Program ecosystems 


analysis studies. Volume 5. No. 2, 6:6464 (US/IBP—80/1) 
Abstracts: US-International Biological Program ecosystems 
analysis studies. Volume 5. No. 3-4, 6:6465 (US/IBP—80/2) 
ECOSYSTEMS 


See also AQUATIC ECOSYSTEMS 
Bibliographies 
Abstracts: US-International Biological Program ecosystems 
analysis studies. Volume 5. No. 3-4, 6:6465 (US/IBP—80/2) 
Mathematical Models 
Ecological reality and model validation, 6:6463 (CONF- 
801231—1) 
EDS LIQUEFACTION 
See EXXON LIQUEFACTION PROCESS 
EDUCATION 
Nuclear Power Plants 
Nuclear power demonstrating (Patent), 6:6219 
EDUCATIONAL FACILITIES 
See also SCHOOL BUILDINGS 
Space Heating 
Biomass energy success stories: a portfolio illustrating current 
economic uses of renewable biomass energy, 6:5893 
(DOE/ET/23030—T1) 
EGTA 
Chemical Bonds 
Calculation of the concentrations of free cations and cation- 
ligand complexes in solutions containing multiple divalent 
cations and ligands, 6:6323 
EHV AC SYSTEMS 
Cost Benefit Analysis 
Model for the ready definition and approximate comparison of 
alternative high voltage transmission systems. Phases II and 
III. Application to electric systems within the contiguous 
United States, 6:6161 (DOE/ET/29305—T2) 
Life-Cycle Cost 
Model for the ready definition and approximate comparison of 
alternative high voltage transmission systems. Phases II and 
III. Application to electric systems within the contiguous 
United States, 6:6161 (DOE/ET/29305—T2) 


ELECTRIC GENERATORS 
Flywheel Energy Storage 


Potheads 

Evaluation, design, development and delivery of a 1200 kV 
prototype termination. Seventh technical progress report, 
June 1, 1980-August 31, 1980, 6:6037 (DOE/ET/29068—T3) 

Evaluation, design, development and delivery of a 1200 kV 
prototype termination. Fifth technical progress report, 
December 1, 1979-February 29, 1980, 6:6035 
(DOE/ET/29068—T 1) 

Power Substations 

Elctronic current transducer for ehv circuits. Final report, 
6:6042 (EPRI-EL—1611) 

Real-Time Digital Data Acquisition System for determining 
load characteristics. Volume 1: overview and summary. 
Final report, 6:6039 (EPRI-EL—851(Vol.1)) 

Power Transmission Lines 

Proposed Four Corners-Ambrosia-Pajarito 500 kV transmission 
project. Final environmental statement, 6:6043 (INT-FES— 
77-29) 

EHV DC SYSTEMS 
Cost Benefit Analysis 

Model for the ready definition and approximate comparison of 
alternative high voltage transmission systems. Phases II and 
III. Application to electric systems within the contiguous 
United States, 6:6161 (DOE/ET/29305—T2) 

Life-Cycle Cost 

Model for the ready definition and approximate comparison of 
alternative high voltage transmission systems. Phases II and 
III. Application to electric systems within the contiguous 
United States, 6:6161 (DOE/ET/29305—T2) 

ELASTOMERS 
Dielectric Properties 
Elastomer dielectric for pulse power, 6:6406 (UCRL—83997) 
Fatigue 

Elastomeric regenerative braking systems, 6:6251 (CONF- 

801022—) 
Materials Testing 
Elastomeric regenerative braking systems, 6:6251 (CONF- 
801022—) 
Performance Testing 
Elastomer dielectric for pulse power, 6:6406 (UCRL—83997) 
ELECTRIC BATTERIES 

(Devices for production and/or storage of electrical energy from 
chemical reactions; excludes FUEL CELLS and 
RADIOISOTOPE BATTERIES.) 

See also LEAD-ACID BATTERIES 
Battery Charging 
Device for charging accumulators (Patent), 6:6141 
Vehicle battery polarity indicator (Patent), 6:6143 
Charge State 
Vehicle battery polarity indicator (Patent), 6:6143 
Fabrication 
Storage battery plate wrapping machine (Patent), 6:6140 
Voltage Regulators 

Supply voltage monitoring device for automotive battery 

(Patent), 6:6142 
ELECTRIC CHARGES 
Spatial Dependence 

Measurements of the electric charge and ion-binding of the 
protein filaments in intact muscle and cornea, with 
implications for filament assembly, 6:6509 

ELECTRIC CURRENTS 
Transducers 

Elctronic current transducer for ehv circuits. Final report, 

6:6042 (EPRI-EL—1611) 
ELECTRIC GENERATORS 

(Rotating generators only; excludes DIRECT ENERGY 

CONVERTERS.) 
Control Systems 

Utilization of field-modulated machines for flywheel 

applications, 6:6127 (CONF-801022—) 
Design 

Flywheel energy storage systems operating on magnetic 

bearings, 6:6112 (CONF-801022—) 
Flywheel Energy Storage 

Flywheel delivers precise 60 Hz over wide speed range, 6:6111 

(CONF-801022—) 





ELECTRIC GENERATORS 
Flywheel Energy Storage 


Flywheel energy storage systems operating on magnetic 
bearings, 6:6112 (CONF-801022—) 
Operation 
Utilization of field-modulated machines for flywheel 
applications, 6:6127 (CONF-801022—) 
ELECTRIC POWER 
Comparative Evaluations 
Coal as a rail fuel: an assessment of direct combustion, 6:6201 
Sellback 
Handbook on the sale of excess electricity by industrial and 
individual power producers under the Public Utility 
Regulatory Policies Act. Final report, 6:5882 (SERI/TR— 
98125-1) 
ELECTRIC UTILITIES 
Cogeneration 
Avoided costs associated with cogeneration: a case study of 
Con Ed, 6:6215 (BNL—51269) 
Economics 
Avoided costs associated with cogeneration: a case study of 
Con Ed, 6:6215 (BNL—51269) 
Fuel Cells 
Fuel cells for electric utility and transportation applications, 
6:6017 (BNL—28696) 
Load Management 
Load management equipment workshop, 6:6045 
ELECTRICAL INSULATORS 
Materials 
Elastomer dielectric for pulse power, 6:6406 (UCRL—83997) 
Materials Testing 
Evaluation, design, development and delivery of a 1200 kV 
prototype termination. Seventh technical progress report, 
June 1, 1980-August 31, 1980, 6:6037 (DOE/ET/29068—T3) 
ELECTRIC-POWERED VEHICLES 
Commercialization 
Electric and hybrid vehicle program. Quarterly report, July- 
September 1980, 6:6232 (DOE/CS—0026/12) 
Control Equipment 
Electrical vehicle controller with programmed motor current 
(Patent), 6:6236 
Demonstration Programs 
Near term electric test vehicle. Phase II. Final report, 6:6233 
(DOE/CS/51294—01) 
Design 
Electrically powered motor vehicle (Patent), 6:6235 
Near term electric test vehicle. Phase II. Final report, 6:6233 
(DOE/CS/51294—01) 
Electric Batteries 
Electric and hybrid vehicle program. Quarterly report, July- 
September 1980, 6:6232 (DOE/CS—0026/12) 
Electric Motors 
Propulsion system for electrical vehicle (Patent), 6:6237 
Environmental Impacts 
Electric and hybrid vehicle program. Quarterly report, July- 
September 1980, 6:6232 (DOE/CS—0026/12) 
Fuel Cells 
Fuel cells for electric utility and transportation applications, 
6:6017 (BNL—28696) 
Lead-Acid Batteries 
Influence of constant power start/stop and regenerative 
braking regimes on ev batteries, 6:6231 (CONF-801022—) 
Mechanical Transmissions 
Electric and hybrid vehicle program. Quarterly report, July- 
September 1980, 6:6232 (DOE/CS—0026/12) 
Operation 
Influence of constant power start/stop and regenerative 
braking regimes on ev batteries, 6:6231 (CONF-801022—) 
Regenerative Braking 
Combined hydraulic and regenerative braking system (Patent), 
6:6238 
Influence of constant power start/stop and regenerative 
braking regimes on ev batteries, 6:6231 (CONF-801022—) 
Research Programs 
Inductive energy transfer in transportation, 6:6234 (UCRL— 
85141) 
ELECTROMAGNETIC PULSES 
Mathematical Models 
Review of Article, A Case for Submicrosecond Rise-Time 
Lightning Current Pulses for Use in Aircraft Induced- 
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Coupling Studies, by D.W. Clifford, E.P. Krider and M.A. 
Uman, 6:6771 (UCID—18871) 
ELECTRON ANTINEUTRINOS 
Oscillations 
Evidence for neutrino instability, 6:6707 
ELECTRON BEAMS 
Beam Transport 
Phenomenological studies of electron-beam transport in wire- 
plasma channels, 6:6422 (SAND—80-2496C) 
ELECTRON COLLISIONS 


See also ELECTRON-ATOM COLLISIONS 
ELECTRON-ION COLLISIONS 


Boltzmann Equation 
Simplified steady state Boltzmann equation solution by 
numerical time evolution. TM79-0007, 6:6172 
(DOE/ET/15422—5) 
Computer Calculations 
Collision integral evaluation. TM80-0014, 6:6179 
(DOE/ET/15422—S) 
ELECTRON CONFIGURATION (ATOMS) 
See ELECTRONIC STRUCTURE 
ELECTRON DENSITY 
Atomic Models 
Protein interfaces and intersubunit bonding. The case of 
tomato bushy stunt virus, 6:6512 
ELECTRON DRIFT 
Computer Calculations 
Parametric study of electron transport in the thermionic 
converter. TM79-0013, 6:6178 (DOE/ET/15422—5) 
Numerical Solution 
Boundary conditions in Boltzmann and transport equations. 
TM80-0015, 6:6180 (DOE/ET/15422—S) 
ELECTRON MICROSCOPY 
Image Processing 
Limits to image reconstruction from restricted angular input, 
6:6804 (LBL—11834) 
ELECTRON MOBILITY 
Current status of electron mobility and free-ion yield in high 
mobility liquids, 6:6324 
Computer Calculations 
Electron mobility for piecewise linear cross-section. TM79- 
0002, 6:6168 (DOE/ET/15422—5) 
ELECTRON SOURCES 
Specifications 
Device for providing high-intensity ion or electron currents, 
6:6792 
ELECTRON TEMPERATURE 
Computer Codes 
Improved version of simplified steady state Boltzmann 
equation solution. TM79-0011, 6:6176 (DOE/ET/15422—5) 
Simplified steady state Boltzmann equation solution: algorithm 
modification. TM79-0012, 6:6177 (DOE/ET/15422—5) 
Velocity two-dimensional solution of Boltzmann equation using 
time evolution (program development). TM79-0010, 6:6175 
(DOE/ET/15422—5) 
Mathematical Models 
Electron temperature profiles in the thermionic converter. 
T™M79-0001, 6:6167 (DOE/ET/15422—5) 
Two-Dimensional Calculations 
Two-dimensional electron temperature profiles. TM79-0009, 
6:6174 (DOE/ET/15422—5) 
ELECTRON-ATOM COLLISIONS 
Computer Calculations 
Collision matrix evaluation and convergence. TM79-0004, 
6:6170 (DOE/ET/15422—S) 
Collisional energy transfer rate between two species. TM79- 
0003, 6:6169 (DOE/ET/15422—5) 
Energy Transfer 
Collisional energy transfer rate between two species. TM79- 
0003, 6:6169 (DOE/ET/15422—5) 
ELECTRON-BEAM-PUMPED LASERS 
See FREE ELECTRON LASERS 
ELECTRONIC CIRCUITS 
Design 
Apparatus for controlling the firing of rectifiers in polyphase 
rectifying circuits (Patent), 6:6407 
ELECTRONIC DATA PROCESSING 
See DATA PROCESSING 
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ELECTRONIC EQUIPMENT 


See also OPTICAL SCANNERS 
POWER SUPPLIES 
RADIO EQUIPMENT 


Modular safety interlock system for high energy physics 
experiments, 6:6404 (SLAC-PUB—2627) 
ELECTRONIC STRUCTURE 
(For electron configuration in atoms and molecules, and electron 
band structure in solids.) 
Mathematical Models 
Valence bond orbital model as an interpretive framework for 
understanding electronic structure, 6:6321 
Valence 
Valence bond orbital model as an interpretive framework for 
understanding electronic structure, 6:6321 
ELECTRON-ION COLLISIONS 
Boltzmann Equation 
Steady state Boltzmann equation solution by numerical 
relaxation. TM79-0005, 6:6171 (DOE/ET/15422—5) 
Excitation 
Interactions of multiply-charged ions with electrons and 
photons, 6:6668 (BNL—28617) 
ELECTRON-POSITRON INTERACTIONS 
Annihilation 
Inclusive muon production at c.m. energies 12 to 31.6 GeV, 
6:6704 
Inclusive Interactions 
Inclusive muon production at c.m. energies 12 to 31.6 GeV, 
6:6704 
Lectures 
e*e” physics today and tomorrow: four tutorial lectures 
delivered at the Arctic School of Physics 1980, 6:6712 
(SLAC-PUB—2615) 
Research Programs 
Physics, Computer Science and Mathematics Division. Annual 
report, 1 January-31 December 1979, 6:6700 (LBL—11085) 
ELECTROSTATIC PRECIPITATORS 
Efficiency 
Electrostatic precipitator plate rapping and reliability. Volume 
2. Full-scale collector plate rapping tests. Final report, 
6:6033 (EPRI-FP—1006(Vol.2)) 
Reliability 
Electrostatic precipitator plate rapping and reliability. Volume 
2. Full-scale collector plate rapping tests. Final report, 
6:6033 (EPRI-FP—1006(Vol.2)) 
ELMO BUMPY TORUS 
Charged-Particle Transport 
EBT transport in 2-D mirror geometry with finite electron 
annulus pressure, 6:6781 (ORNL/TM—7558) 
EMERGENCY PLANS 
Manuals 
How to begin developing an emergency plan, 6:6659 (HEDL- 
SA—2269) 
EMP 
See ELECTROMAGNETIC PULSES 
END USE SECTOR 
See INDUSTRY 
ENERGY CONSERVATION 
Cost 
US Department of Energy, Annual report on energy 
management, 6:6189 (DOE/AD—0039) 
Decision Making 
Relevance of behavioral and social models to the study of 
consumer energy decision making and behavior, 6:6147 
(SERI/RR—722-341) 
Economic Impact 
Labor and net-energy effects of retrofitting ceiling insulation in 
single-family homes, 6:6199 
Implementation 
Capacity-building: local government approaches to energy 
conservation, 6:6216 (HUD-PDR—480) 
ENERGY DEMAND 
Energy Models 
Dynamic adjustment models of industrial energy demand: 
empirical analysis for US manufacturing, 1947-1974. Final 
report, 6:6206 (EPRI-EA—1613) 


ENVIRONMENTAL IMPACTS 
Monitoring 


ENERGY FACILITIES 
Site Selection 
Alternative energy facility siting policies for urban coastal 
areas: executive summary of findings and policy 
recommendations, 6:6146 (DOE/EV/01528—T1) 
ENERGY MODELS 
Dynamic adjustment models of industrial energy demand: 
empirical analysis for US manufacturing, 1947-1974. Final 
report, 6:6206 (EPRI-EA—1613) 


FOSSIL2 energy policy model documentation: generic 
structures of the FOSSIL2 model, 6:6158 
(DOE/PE/70143—02(Vol.1)) 

F Codes 

FOSSIL2 energy policy model documentation: generic 
structures of the FOSSIL2 model, 6:6158 
(DOE/PE/70143—02(Vol.1)) 

ENERGY POLICY 
Attitudes 

Polarization and compromise in energy policy, 6:6155 

(NCEI—0022) 
Decision Making 

Polarization and compromise in energy policy, 6:6155 

(NCEI—0022) 
Regional Analysis 

New England Energy Congress: a blueprint for energy action. 

Final report, 6:6156 
ENERGY SECURITY ACT 
Implementation 

Office of Alcohol Fuels Program plan, FY 1981, 6:6164 
(DOE/AF/10001—T2) 

Report of the conference on synthetic fuels, 6:6160 

ENERGY SECURITY CORPORATION 
See SYNTHETIC FUELS CORPORATION 
ENERGY SOURCE DEVELOPMENT 
See also SYNTHETIC FUELS CORPORATION 
Environmental Impacts 

Ground water and energy, 6:6149 (CONF-800137—) 

Strategies for ecological effects assessment at DOE energy 
activity sites, 6:6490 (ORNL/TM—6783) 

Water quality issues and energy assessments, 6:6489 
(DOE/EV/10154—01) 

ENERGY STORAGE SYSTEMS 


See also ELECTRIC BATT®RIES 
THERMAL ENERGY STORAGE EQUIPMENT 


Accumulators 
Hydraulic accumulators as energy buffers; thermodynamic 
modeling and thermal losses, 6:6131 (CONF-801022—) 
ENERGY SUPPLIES 
Mathematical Models 
Coal market analysis issues. Final report, 6:5725 (EPRI-EA— 
1575) 
Regional Analysis 
New England Energy Congress: a blueprint for energy action. 
Final report, 6:6156 
ENGINEERED SAFETY SYSTEMS 
See also AIR CLEANING SYSTEMS 
Performance Testing 
Large-scale fission product containment tests, 6:6090 (HEDL- 
SA—2254-FP) 
ENTOMOLOGY 
See INSECTS 
ENVIRONMENT 
See also BIOSPHERE 
Radioactivity 
Quality assurance applied to environmental radiological 
surveillance, 6:6461 
ENVIRONMENTAL IMPACT STATEMENTS 
Evaluation 
Radiological health review of the Draft Environmental Impact 
Statement (DOE/EIS-0026-D) Waste Isolation Pilot Plant, 
US Department of Energy. Report EEG-3, 6:5843 
(DOE/AL/10752—3) 
ENVIRONMENTAL IMPACTS 
Monitoring 
Strategies for ecological effects assessment at DOE energy 
activity sites, 6:6490 (ORNL/TM—6783) 





ENVIRONMENTAL IMPACTS 
Monitoring 


ENVIRONMENTAL TEMPERATURE 
See AMBIENT TEMPERATURE 
ENVIRONMENTAL TRANSPORT 
See also RADIONUCLIDE MIGRATION 
Mathematical Models 
Hydrologic studies within the Columbia Plateau, Washington: 
an integration of current knowledge, 6:5822 (RHO-BWI- 
ST—5) 
ENZYME INHIBITORS 
Biochemical Reaction Kinetics 
Fluorescence energy transfer between porcine pepsin and 
dansyl-peptide inhibitor, 6:6585 
Hydrogen isotope exchange kinetics of single protons in bovine 
pancreatic trypsin inhibitor, 6:6571 
Modeling water-protein interactions in a protein crystal, 6:6504 
Structural Chemical Analysis 
Correlations between internal mobility and stabiliy of globular 
proteins, 6:6570 
ENZYMES 
See also CARBONIC ANHYDRASE 
CARBOXYPEPTIDASE 
LYASES 
LYSOZYME 
OXIDOREDUCTASES 
PEPSIN 
PEPTIDE HYDROLASES 
PHOSPHOTRANSFERASES 
RNA-ASE 
TRANSFERASES 
TRYPSIN 
Structural Chemical Analysis 
Photoreactivating enzyme from Escherichia coli, 6:6530 
Transient conformational states in proteins followed by 
differential labeling, 6:6567 
EPITHELIUM 
Biological Effects 
Differentiation of normal and cultured preneoplastic tracheal 
epithellal cells in rats: importance of epithelial mesenchymal 
interactions, 6:6651 
Oncogenic Transformations 
Differentiation of normal and cultured preneoplastic tracheal 
epithellal cells in rats: importance of epithelial mesenchymal 
interactions, 6:6651 
EQUATIONS OF STATE 
Absolute Zero Temperature 
Computationally efficient expression for the zero-temperature 
isotherm in equations of state, 6:6770 (LA—8616-MS) 
EQUILIBRIUM 
Thermodynamics 
Thermodynamic studies of concanavalin A dimer-tetramer 
equilibria, 6:6553 
EQUIPMENT 
See also DISTILLATION EQUIPMENT 
DRILLING EQUIPMENT 
HEAT RECOVERY EQUIPMENT 
MINING EQUIPMENT 
POLLUTION CONTROL EQUIPMENT 
SOLAR EQUIPMENT 
THERMAL ENERGY STORAGE EQUIPMENT 
Decontamination 
Decontamination of metals using chemical etching (Patent), 
6:6343 
ERBIUM 
Chemical Properties 
EPR investigations of impurities in the lanthanide 
orthophosphates, 6:6296 (CONF-801124—21(Draft)) 
Electron Spin Resonance 
Characterization of nuclear waste forms by EPR spectroscopy, 
6:5815 (CONF-801124—20(Draft)) 
EPR investigations of impurities in the lanthanide 
orthophosphates, 6:6296 (CONF-801124—21(Draft)) 
ERYTHROBLASTS 
See BONE MARROW CELLS 
ESCHERICHIA COLI 
DNA Replication 
DNA repair and replication in cells of Escherichia coli made 
permeable with hypotonic buffers, 6:6640 
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ESOPHAGUS 
Comparative Evaluations 
Differentiation of normal and cultured preneoplastic tracheal 
epithellal cells in rats: importance of epithelial mesenchymal 
interactions, 6:6651 
ESTUARINE ECOSYSTEMS 
See AQUATIC ECOSYSTEMS 
ETA-958 RESONANCES 
Particle Production 
Inclusive high-p/sub T/ w0 and eta’ production at the ISR, 
6:6710 
ETHANOL 
See also GASOHOL 
Biosynthesis 
Ethanol: a brief economic evaluation, 6:5890 
(DOE/BP/15325—T8) 
Fuels and chemicals from biomass, 6:5925 
Progress report No. 1, 6:5864 (DOE/ID/12098—T1) 
Distillation 
Distillation system for motor fuel grade anhydrous alcohol 
(Patent), 6:5867 
INE 


See ACETYLENE 
ETHYLENE 
Dimerization 
Infrared spectra of matrix isolated and solid ethylene. 
Formation of ethylene dimers, 6:6326 
Infrared Spectra 
Infrared spectra of matrix isolated and solid ethylene. 
Formation of ethylene dimers, 6:6326 
ETHYNE 
See ACETYLENE 
EUROPIUM 
Activation Analysis 
Boston 1° x 2° NTMS area, Massachusetts, and New 
Hampshire. Data report (abbreviated): National Uranium 
Resource Evaluation program, hydrogeochemical and stream 
sediment reconnaissance, 6:5791 (GJBX—255(80)) 
EUROPIUM COMPOUNDS 
Impurities 
EPR investigations of impurities in the lanthanide 
orthophosphates, 6:6296 (CONF-801124—21(Draft)) 
Structural Chemical Analysis 
EPR investigations of impurities in the lanthanide 
orthophosphates, 6:6296 (CONF-801124—21(Draft)) 
EVAPORATION MODEL 
Alpha Spectra 
Alpha-particle emission in deeply inelastic reactions of 204- 
MeV 0+ %Nb, 6:6747 
EXHAUST GASES 
Bioassay 
Utiization of alternate fuels in diesel engines, 6:6221 (COO— 
4530-1) 
Environmental Effects 
Utiization of alternate fuels in diesel engines, 6:6221 (COO— 
4530-1) 
Purification 
Exhaust gas purifying system for internal combustion engines 
(Patent), 6:6255 
EXPERIMENTAL BREEDER REACTOR-2 
See EBR-2 REACTOR 
EXPLORATION 
See also GEOTHERMAL EXPLORATION 
Data Acquisition 
Research in the geosciences related to resource assessment. 
Interim progress report, 6:6662 (DOE/IR/10119—T1) 
Data Processing 
Research in the geosciences related to resource assessment. 
Interim progress report, 6:6662 (DOE/IR/10119—T1) 
EXPLOSIVE FRACTURING 
Blast Effects 
Structure response and damage produced by ground vibration 
from surface mine blasting, 6:5693 (BM-RI—8507) 
EXXON DONOR SOLVENT LIQUEFACTION 
See EXXON LIQUEFACTION PROCESS 
EXXON LIQUEFACTION PROCESS 
EDS coal liquefaction process development. Phase IIIA. 
Interim report, 6:5664 (FE—2353-13) 
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Pilot Plants 
EDS coal liquefaction process development. Phase IV-V. 
Annual technical progress report, July 1, 1979-June 30, 1980, 
6:5668 (FE—2893-53) 
Residues 
EDS coal liquefaction process development. Phase IV-V. 
Antiual technical progress report, July 1, 1979-June 30, 1980, 
6:5668 (FE—2893-53) 


FANS 
See BLOWERS 
FAR INFRARED RADIATION 
Radiation Sources 
Generation of tunable coherent far-infrared radiation using 
atomic Rydberg states, 6:6671 (UCRL—53075) 
FARADAY GENERATORS 
See MHD GENERATORS 
FARMS 
Waste Product Utilization 
Biomass energy success stories: a portfolio illustrating current 
economic uses of renewable biomass energy, 6:5893 
(DOE/ET/23030—T1) 
FAST FLUX TEST FACILITY REACTOR 
See FFTF REACTOR 
FEDERAL BUILDINGS 
Energy Conservation 
US Department of Energy, Annual report on energy 
management, 6:6189 (DOE/AD—0039) 
FEEDWATER 
Additives 
Additives for steam cycles, 6:6363 (STUDSVIK/M—78/375) 
Amines 
Additives for steam cycles, 6:6363 (STUDSVIK/M—78/375) 
FERMENTATION 
See also ANAEROBIC DIGESTION 
Meetings 
Biotechnology in energy production and conservation, 6:5868 
FERMILAB ACCELERATOR 
Target Chambers 
Elementary particles and high energy phenomena. Progress 
report, 6:6423 (COO—2114-45) 
FERRATES 
See IRON OXIDES 
FERREDOXIN 
Biosynthesis 
Flavoproteins, iron proteins, and hemoproteins as electron- 
transfer components of the sulfate-reducing bacteria, 6:6598 
FERROCENE 
Structural Chemical Analysis 
Bridged ferrocenes. V. Moessbauer spectra: squeezing the iron 
atom, 6:6306 
FEYNMAN PATH INTEGRAL 
Boundary Conditions 
Quantum mechanics on the half-line using path integrals, 
6:6773 
FFTF REACTOR 
Fuel Element Failure 
Breached pin performance in reference design fuel pins, 6:6056 
(HEDL-SA—2210-FP) 
Fuel-Cladding Interactions 
Fuel-cladding chemical interaction in mixed-oxide fuel at high 
burnup, 6:6055 (HEDL-SA—2206-FP) 
Hot Cells 
Design of the fuels and materials examination facility and 
material handling systems, 6:6080 
Nuclear Fuels 
Performance of commercially produced mixed-oxide fuels in 
EBR-II, 6:6054 (HEDL-SA—2190-FP) 
Spent Fuel Casks 
Thermal analysis of the IDENT 1578 fuel pin shipping 
container, 6:5806 (HEDL—6890) 


FLORIDA 
Energy Policy 


Spent Fuel Elements 
Selection of the reference concept for surface examination 
stations in the fuels and materials examination facility, 6:6083 
FIBRIN 
Structural Chemical Analysis 
Fibrin formation as a biological assembly process, 6:6554 
FIBRINOGEN 
Chemical Composition 
Hemagglutinins: primitive receptor molecules operative in 
invertebrate defense mechanisms, 6:6605 
FIBROBLASTS 
Biological Effects 
Differentiation of normal and cultured preneoplastic tracheal 
epithellal cells in rats: importance of epithelial mesenchymal 
interactions, 6:6651 
Comparative Evaluations 
Error-free excision of the cytotoxic, mutagenic N?- 
deoxyguanosine DNA adduct formed in human fibroblasts 
by (+-)-78,8a-dihydroxy-9a, 10a-epoxy-7,8,9,10- 
tetrahydrobenzo[a]pyrene, 6:6655 
FINITE DIFFERENCE METHOD 
Algorithms 
Automation of computational physics, 6:6808 (UCRL—52996) 
FIREDAMP 
See METHANE 
FIREPLACES 
Draft Control Systems 
Fireplace air distribution system (Patent), 6:6196 
FIRESTREAK MODEL 
See NUCLEAR FIREBALL MODEL 
FISSILE MATERIALS 
(Materials containing nuclides capable of undergoing fission by 
interaction with slow neutrons.) 
Activation Analysis 
Fissile analysis of Hanford waste using Californium 
Multiplier/Delayed Neutron Counter system, 6:5829 (RHO- 
LD—144) 
Criticality 
Training facility for criticality safety, 6:6365 (UCRL—82780) 
FISSION PRODUCTS 
Containment 
Large-scale fission product containment tests, 6:6090 (HEDL- 
SA—2254-FP) 
Neutron Reactions 
Recent measurements of neutron capture cross sections in the 
fission product mass region (3 to 200 keV), 6:6743 
FISSIONABLE MATERIALS MANAGEMENT 
See NUCLEAR MATERIALS MANAGEMENT 
FLAMES 
Chemical Composition 
Effect of tetraethyl lead on the structure of propane-oxygen 
flames diluted with argon, 6:6350 
Chemistry 
Effect of tetraethyl lead on the structure of propane-oxygen 
flames diluted with argon, 6:6350 
Diagnostic Techniques 
Cars diagnostic investigations of flames, 6:6685 
Flames 
Sulfur chemistry in flames, 6:5852 
Turbulence 
Measurements of concentration probability density functions in 
reacting and nonreacting turbulent jets, 6:6348 
FLASKS 
See CASKS 
FLAT PLATE COLLECTORS 
Design 
Thin-film flat-plate solar collectors for low-cost manufacture 
and installation, 6:5949 (BNL—51124) 
FLAVONES 
Biosynthesis 
Flavoproteins, iron proteins, and hemoproteins as electron- 
transfer components of the sulfate-reducing bacteria, 6:6598 
FLORIDA 
Energy Policy 
Status report on energy assessment and coal conversion 
potential of industrial and commercial combustion :.ystems in 
the state of Florida, 6:5716 (CONF-7904102—) 
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FLOW (FLUID) 
See FLUID FLOW 
FLOW MODELS 
Comparative Evaluations 
Vertical pneumatic conveying using four hydrodynamic 
models, 6:6401 
FLOW REGULATORS 
See also VALVES 
Design 
Annular flow diverter valve (Patent), 6:6368 
Valve for controlling solids flow, 6:6372 
FLOWERS 
Comparative Evaluations 
Primary cell walls of flowering plants, 6:6493 
FLUE GAS 
Desulfurization 
Evaluation of Chiyoda Thoroughbred 121 FGD process and 
gypsum stacking. Volume 3. Testing the feasibility of 
stacking FGD gypsum. Final report, 6:5689 (EPRI-CS— 
1579(Vol.3)) 
Heat Recovery 
Analysis of a corroded stainless steel recuperator used on a 
glass melting furnace, 6:6209 (ORNL/TM—7553) 
Heat exchange system for recycling stack heat (Patent), 6:6213 
FLUID FLOW 


See also MULTIPHASE FLOW 
TWO-PHASE FLOW 


Convection 
Flashing inception in flowing liquids, 6:6393 
Flashing 
Flashing inception in flowing liquids, 6:6393 
FLUID MECHANICS 
Critical Flow 
Metric universal properties of period doubling bifurcations and 
the spectrum for a route to turbulence, 6:6775 (LA-UR—80- 
3022) 
FLUIDIZED BED 
Flow Models 
Solids circulation around a jet in a fluidized bed gasifier. Final 
technical report, September 1, 1978-Septembei 30, 1980, 
6:5651 (DOE/ET/12229—T1) 
Measuring Methods 
Measuring and modeling solids movement in a large, cold 
fluidized bed test facility. Fourth quarterly report, July 1, 
1980-September 30, 1980, 6:6354 (DOE/ET/13152—4) 
Test Facilities 
Measuring and modeling solids movement in a large, cold 
fluidized bed test facility. Fourth quarterly report, July 1, 
1980-September 30, 1980, 6:6354 (DOE/ET/13152—4) 
FLUIDIZED-BED COMBUSTION 
Commercialization 
Federal role in the commercialization of industrial fluidized 
bed combustion (industrial plants; US DOE efforts), 6:5731 
(CONF-7904102—) 
Mathematical Models 
Modelling of fluidized bed combustion, 6:5723 
Process Control 
Sampling and instrumentation for fluidized-bed combustion. 
Annual report, October 1978-September 1979, 6:5711 
(ANL/CEN/FE—80-2) 
FLUIDIZED-BED COMBUSTORS 
Combustion Products 
Assessment of gas turbine erosion. Volume 1. Assessment of 
available erosion data, 6:6028 (NYSERDA—80-3(Vol.1)) 
Assessment of gas turbine erosion. Volume II. Erosion analysis 
and test planning, 6:6029 (NYSERDA—80-3(Vol.2)) 
Computer Calculations 
Fossil energy program progress report for September 1980, 
6:5645 (ORNL/TM—7573) 
Corrosion 
Fossil energy program progress report for August 1980, 6:5644 
(ORNL/TM—7535) 
Design 
Design, construction, operation and evaluation of a prototype 
culsn combustion boiler/heater unit. Technical progress 
report, April 1-June 30, 1980, 6:5691 (FE—3269-32) 
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Engineering 

Design, construction, operation and evaluation of a prototype 
culm combustion boiler/heater unit. Technical progress 
report, April 1-June 30, 1980, 6:5691 (FE—3269-32) 

Fuel Feeding Systems 

Coal-feeding mechanism for a fluidized bed combustion 
chamber (Patent), 6:6415 

Sampling and instrumentation for fluidized-bed combustion. 
Annual report, October 1978-September 1979, 6:5711 
(ANL/CEN/FE—80-2) 

Materials 

Fossil energy program progress report for August 1980, 6:5644 
(ORNL/TM—7535) 

Materials problems in fluidized-bed combustion systems. 
Appendix 3. Evaluation of boiler alloy specimens at Foster 
Wheeler Development Corporation. Final report, 6:6411 
(EPRI-CS—1449(App.3)) 

Materials Testing 

Effects of salt treatment of limestone on sulfation and on the 
corrosion behavior of materials in AFBC systems, 6:5712 
(CONF-800428—(Vol.2)) 

Materials problems in fluidized bed combustion systems. 
Appendix 4: evaluation of boiler alloy specimens at General 
Electric Company. Final report, 6:6412 (EPRI-CS— 
1449(App.4)) 

Materials problems in fluidized-bed combustion systems. 
Appendix 6: Pretest characterization data. Final report, 
6:6413 (EPRI-CS—1449(App.6)) 

Materials problems in fluidized-bed combustion systems. Final 
report, 6:6410 (EPRI-CS— 1449) 

Materials problems in fluidized-bed combustion systems. 
Appendix 3. Evaluation of boiler alloy specimens at Foster 
Wheeler Development Corporation. Final report, 6:6411 
(EPRI-CS—1449(App.3)) 

Systems Analysis 

Fossil energy program progress report for September 1980, 

6:5645 (ORNL/TM—7573) 
Tubes 

Study of forces on immersed tubes in fluidized beds, 6:6414 
(EPRI-CS—1542) 

FLUORINATED ALIPHATIC HYDROCARBONS 
Monitoring 

Ambient concentrations of halocarbons and nitrous oxide at 

Chester, 6:6448 (EML—383) 
FLUORINE 
Activation Analysis 

Boston 1° x 2° NTMS area, Massachusetts, and New 
Hampshire. Data report (abbreviated): National Uranium 
Resource Evaluation program, hydrogeochemical and stream 
sediment reconnaissance, 6:5791 (GJBX—255(80)) 

FLUORINE 18 
Positron Computed Tomography 
Positron tomography of the heart, 6:6625 
Tomography 

Synthesis and in vivo measurement of dopamine receptor- 
binding with '*F haloperidol (Dogs, monkeys, mice), 6:6632 
(COO—4268-7(80)) 

Tomographic skeletal imaging with '*F-fluorine, 6:6616 
(COO—4268-7(80)) 

FLY ASH 
Chemical Reaction Yield 
Submicron fly-ash formation in coal-fired boilers, 6:5719 
Elutriation 

Relationship between fluid bed aerosol generator operation and 

the aerosol produced, 6:6443 
Quantitative Chemical Analysis 

General Chemistry Division quarterly report, 6:6287 (UCID— 
15644-80-2) 

Waste Product Utilization 

Economics of metals recovery from power plant fly ash via 
the Ames HiChlor process, 6:5692 (IS-M—304) 

Resource recovery from coal residues, 6:5685 (CONF- 
801104—8) 

FLYWHEEL ENERGY STORAGE 
Accumulators 

Hydraulic accumulators as energy buffers; thermodynamic 

modeling and thermal losses, 6:6131 (CONF-801022—) 
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Cost 
Conceptual design of a flywheel energy storage system, 6:6123 
(CONF-801022—) 


Hybrid electric power systems using flywheels, 6:6241 (CONF- 
801022—) 
Energy Conversion 
Utilization of field-modulated machines for flywheel 
applications, 6:6127 (CONF-801022—) 
Feasibility Studies 
Development of a flywheel storage system for electrical 
energy applications, 6:6113 (CONF-801022—) 
Inverters 
MOSFET based power converters for high-speed flywheels, 
6:6128 (CONF-801022—) 
Reliability 
Conceptual design of a flywheel energy storage system, 6:6123 
(CONF-801022—) 
Research Programs 
Overview of the flywheel technology programme in the 
Netherlands, 6:6107 (CONF-801022—) 
Safety 
Conceptual design of a flywheel energy storage system, 6:6123 
(CONF-801022—) 
Technology Assessment 
Flywheel energy storage systems operating on magnetic 
bearings, 6:6112 (CONF-801022—) 
FLYWHEEL-POWERED VEHICLES 
Bearings 
Flywheel bearing design for automotive applications, 6:6129 
(CONF-801022—) 
Commercialization 
Flywheel automotive marketability: an overview, 6:6246 
(CONF-801022—) 
Computerized Control Systems 
Analog simulation of a flywheel propulsion system for buses, 
6:6247 (CONF-801022—) 
Design 
Flywheel energy accumulators for city buses: steel and 
composite design, 6:6244 (CONF-801022—) 
Flywheel energy storage propulsion system for intra urban 
buses, 6:6248 (CONF-801022—) 
Dynamics 
Simplified gyrodynamics of road vehicles with high-energy 
flywheels, 6:6252 (CONF-801022—) 
Economics 
Flywheel-powered shuttle car for mine haulage, 6:6110 
(CONF-801022—) 
Energy Density 
Combined energy storage (flywheel/battery hybrid), 6:6243 
(CONF-801022—) 
Energy Storage 
Combined energy storage (flywheel/battery hybrid), 6:6243 
(CONF-801022—) 
Flywheel Energy Storage 
Flywheel trolley coach propulsion with a high-capacity 
composite flywheel, 6:6249 (CONF-801022—) 
Flywheels 
Composite material flywheel for UMTA flywheel trolley 
coach, 6:6253 (CONF-801022—) 
Design and fabrication of a flywheel rotor for automotive use, 
6:6250 (CONF-801022—) 
Life-Cycle Cost 
Flywheel energy storage propulsion system for intra urban 
buses, 6:6248 (CONF-801022—) 
Mechanical Transmissions 
Control considerations for a flywheel hybrid automobile with a 
mechanical continuously-variable transmission, 6:6239 
(CONF-801022—) 
Performance 
Flywheel energy storage propulsion system for intra urban 
buses, 6:6248 (CONF-801022—) 
Performance Testing 
Flywheel energy accumulators for city buses: steel and 
composite design, 6:6244 (CONF-801022—) 


FLYWHEELS 
Bearings 


Regenerative Braking 

Elastomeric regenerative braking systems, 6:6251 (CONF- 

801022—) 
Research Programs 

UMTA flywheel trolley coach program: an overview, 6:6245 

(CONF-801022—) 
Safety 

Flywheel-powered shuttle car for mine haulage, 6:6110 

(CONF-801022—) 
Technology Assessment 

Flywheel-powered shuttle car for mine haulage, 6:6110 
(CONF-801022—) 

UMTA flywheel trolley coach program: an overview, 6:6245 
(CONF-801022—) 

FLYWHEELS 
Composite Materials 

Fiber composite materials development for flywheel 

applications, 6:6109 (CONF-801022—) 
Control Systems 

Factors affecting the control of a magnetically suspended 
flywheel, 6:6130 (CONF-801022—) 

Feedback control systems for flywheel radial instabilities, 
6:6120 (CONF-801022—) 

Deformation 

Moire strain analysis of composite flywheels, 6:6133 (CONF- 

801022—) 
Design 

Accelerating flywheel, 6:6122 (CONF-801022—) 

Composite material flywheel for UMTA flywheel trolley 
coach, 6:6253 (CONF-801022—) 

Conceptual design of a flywheel energy storage system, 6:6123 
(CONF-801022—) 

Evaluation of a hybrid flywheel/battery propulsion system for 
electric vehicles, 6:6240 (CONF-801022—) 

Flywheel rotor and containment technology development 
program of the US Department of Energy, 6:6108 (CONF- 
801022—) 

Inertial energy storage for home or farm use based on a 
flexible flywheel, 6:6114 (CONF-801022—) 

Material design properties of cellulosic flywheel rotor cores, 
6:6125 (CONF-801022—) 

Performance of hoop wound composite flywheel rotors, 6:6118 
(CONF-801022—) 

Dynamics 

Experimental investigation on the vibratory behaviour of 
filament wound composite material discs, 6:6134 (CONF- 
801022—) 

Forced whirling response of a pendulously supported flywheel 
with nonlinear oil-type damping, 6:6121 (CONF-801022—) 

Energy Density 

Maximum energy densities for composite flywheels, 6:6116 
(CONF-801022—) 

Performance of hoop wound composite flywheel rotors, 6:6118 
(CONF-801022—) 

Fabrication 

Design and fabrication of a flywheel rotor for automotive use, 
6:6250 (CONF-801022—) 

Development of a flywheel storage system for electrical 
energy applications, 6:6113 (CONF-801022—) 

Inertial energy storage for home or farm use based on a 
flexible flywheel, 6:6114 (CONF-801022—) 

Rim for rotary inertial energy storage device and method 
(Patent), 6:6136 

Failure Mode Analysis 

Laminated, composite flywheel failure analysis, 6:6135 (CONF- 

801022—) 
Failures 

Composite failure analysis for flywheel design applications, 

6:6124 (CONF-801022—) 
Instability 

Feedback control systems for flywheel radial instabilities, 

6:6120 (CONF-801022—) 
Magnetic Bearings 

Factors affecting the control of a magnetically suspended 

flywheel, 6:6130 (CONF-801022—) 





FLYWHEELS 
Materials 


Materials 

Flywheel rotor and containment technology development 
program of the US Department of Energy, 6:6108 (CONF- 
801022—) 

Material design properties of cellulosic flywheel rotor cores, 
6:6125 (CONF-801022—) 

Materials Testing 

Laminated, composite flywheel failure analysis, 6:6135 (CONF- 

801022—) 
Meetings 

1980 flywheel technology symposium, 6:6106 (CONF-801022— 
) 

Nondestructive Testing 

Nondestructive evaluation of fiber reinforced flywheels, 6:6132 
(CONF-801022—) 

Performance 

Evaluation of a hybrid flywheel/battery propulsion system for 
electric vehicles, 6:6240 (CONF-801022—) 

Flywheel delivers precise 60 Hz over wide speed range, 6:6111 
(CONF-801022—) 

Flywheel trolley coach propulsion with a high-capacity 
composite flywheel, 6:6249 (CONF-801022—) 

Performance of hoop wound composite flywheel rotors, 6:6118 
(CONF-801022—) 

Performance Testing 

Accelerating flywheel, 6:6122 (CONF-801022—) 

Elastomeric regenerative braking systems, 6:6251 (CONF- 
801022—) 

Inertial energy storage for home or farm use based on a 
flexible flywheel, 6:6114 (CONF-801022—) 

Research Programs 

Flywheel rotor and containment technology development 
program of the US Department of Energy, 6:6108 (CONF- 
801022—) 

Overview of the flywheel technology programme in the 
Netherlands, 6:6107 (CONF-801022—) 

Specifications 

Design and fabrication of a flywheel rotor for automotive use, 

6:6250 (CONF-801022—) 
Strains 

Moire strain analysis of composite flywheels, 6:6133 (CONF- 

801022—) 
Stress Analysis 

Achieving desirable stress states in thick rim rotating disks ty 
variation of properties, 6:6119 (CONF-801022—) 

Composite material flywheel for UMTA flywheel trolley 
coach, 6:6253 (CONF-801022—) 

Composite failure analysis for flywheel design applications, 
6:6124 (CONF-801022—) 

Design and fabrication of a flywheel rotor for automotive use, 
6:6250 (CONF-801022—) 

Remarks on the stress state in rotating orthotropic disks, 6:6126 
(CONF-801022—) 

Torque transfer in composite flywheels, 6:6117 (CONF- 
801022—) 

Torque 

Torque transfer in composite flywheels, 6:6117 (CONF- 

801022—) 
Uses 

Development of a flywheel storage system for electrical 
energy applications, 6:6113 (CONF-801022—) 

Flywheel delivers precise 60 Hz over wide speed range, 6:6111 
(CONF-801022—) 

Flywheel motor/generator for the control of hydraulic surge 
or water hammer in pumped pipeline systems, 6:6115 
(CONF-801022—) 

FOAMS 
Surface Coating 
Parylene coating of syntactic composites, 6:6279 (BDX—613- 
2517) 
FOOD 
See also MILK 
Biological Effects 

Behavior as a common focus of toxicology and nutrition, 

6:6650 (UR—3490-1826) 
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Toxicity 
Behavior as a common focus of toxicology and nutrition, 
6:6650 (UR—3490-1826) 
FOOD INDUSTRY 
Emergency Plans 
How to begin developing an emergency plan, 6:6659 (HEDL- 
SA—2269) 
Energy Conservation 
Energy conservation in the canning industry. Phase I: 
identification and measurement of energy uses in food 
processing operations, 6:6214 
Waste Product Utilization 
Biomass energy success stories: a portfolio illustrating current 
economic uses of renewable biomass energy, 6:5893 
(DOE/ET/23030—T1) 
FOOD PROCESSING 
Energy Audits 
Energy conservation in the canning industry. Phase I: 
identification and measurement of energy uses in food 
processing operations, 6:6214 
Energy Consumption 
Energy conservation in the canning industry. Phase I: 
identification and measurement of energy uses in food 
processing operations, 6:6214 
FORT ST. VRAIN REACTOR 
See VRAIN REACTOR 
FOSSIL FUELS 
See also COAL 
NATURAL GAS 
OIL SANDS 
OIL SHALES 


PETROLEUM 
SHALE OIL 
SYNTHETIC FUELS 


Energy Models 
FOSSIL2 energy policy model documentation: generic 
structures of the FOSSIL2 model, 6:6158 
(DOE/PE/70143—02(Vol.1)) 
Financing 
FOSSIL2 energy policy model documentation: generic 
structures of the FOSSIL2 model, 6:6158 
(DOE/PE/70143—02(Vol.1)) 
Production 
FOSSIL2 energy policy model documentation: generic 
structures of the FOSSIL2 model, 6:6158 
(DOE/PE/70143—02(Vol.1)) 
Supply and Demand 
FOSSIL2 energy policy model documentation: generic 
structures of the FOSSIL2 model, 6:6158 
(DOE/PE/70143—02(Vol.1)) 
FOSSIL-FUEL POWER PLANTS 
See also ELECTRIC UTILITIES 
Ashes 
Resource recovery from coal residues, 6:5685 (CONF- 
801104—8) 
Blowers 
Air/gas system dynamics of fossil fuel] power plants. Volume 4. 
Experimental vibration and acoustic test data of a 500-MW 
unit, 6:6022 (EPRI-CS—1444(Vol.4)) 
Nature and costs of fan erosion in coal-fired electric power 
plants, 6:6025 (EPRI-CS— 1596) 
Boiler Fuel 
Coal decision, 6:5705 
Factors to consider when deciding between pulverized and 
stoker coal, 6:5715 (CONF-7904102—) 
Boilers 
Assessment of current NDI techniques for determining the 
type, location, and extent of fossil-fired boiler tube damage. 
Final report, 6:6024 (EPRI-CS—1585) 
Capacity 
Steam-electric plant construction cost and annual production 
expenses, 1978, 6:6019 (DOE/EIA—0033(78)) 
Capitalized Cost 
Modification of the ECAS reference steam power generating 
plant to comply with the EPA June 1979 new source 
performance standards, 6:6021 (DOE/NASA/0107—2) 
Steam-electric plant construction cost and annual production 
expenses, 1978, 6:6019 (DOE/EIA—0033(78)) 
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Cooling Systems 
Cost analysis of an ammonia dry cooling system with a 
Chicago Bridge and Iron peak shaving system, 6:6030 
(PNL—3272) 


Modification of the ECAS reference steam power generating 
plant to comply with the EPA June 1979 new source 
performance standards, 6:6021 (DOE/NASA/0107—2) 

Ducts 


Air/gas system dynamics of fossil fuel power plants. Volume 4. 


Experimental vibration and acoustic test data of a 500-MW 
unit, 6:6022 (EPRI-CS—1444(Vol.4)) 
Feasibility Studies 
Regional conversion to coal. Final report, 6:6026 (FE—2468- 
63) 
Fly Ash 
Resource recovery from coal residues, 6:5685 (CONF- 
801104—8) 
Fuel Consumption 
Steam-electric plant construction cost and annual production 
expenses, 1978, 6:6019 (DOE/EIA—0033(78)) 
Fuel Substitution 
Overview of the Powerplant and Industrial Fuel Use Act of 
1978, 6:6154 (CONF-7904102—) 
Gas Flow 
Air/gas system dynamics of fossil fuel power plants. Volume 4. 
Experimental vibration and acoustic test data of a S00-MW 
unit, 6:6022 (EPRI-CS—1444(Vol.4)) 
Operating Cost 
Steam-electric plant construction cost and annual production 
expenses, 1978, 6:6019 (DOE/EIA—0033(78)) 
Performance 
Modification of the ECAS reference steam power generating 
plant to comply with the EPA June 1979 new source 
performance standards, 6:6021 (DOE/NASA/0107—2) 
Stirling Engines 
Design and development of Stirling engines for stationary 
power generation applications in the 500 to 3000 horsepower 
range, 6:6020 (DOE/ET/15208—1) 
Waste Product Utilization 
Economics of metals recovery from power plant fly ash via 
the Ames HiChlor process, 6:5692 (IS-M—304) 
FREE ELECTRON LASERS 
Design 
Combination free electron and gaseous laser (Patent), 6:6388 
FREONS 
Multiphase Flow 
Experiments of transient condensing flow through a porous 
medium’, 6:6394 
Vapor Condensation 
Experiments of transient condensing flow through a porous 
medium’, 6:6394 
FRESH WATER ECOSYSTEMS 
See AQUATIC ECOSYSTEMS 
FTR REACTOR 
See FFTF REACTOR 
FUEL BUNDLES 
See FUEL ELEMENT CLUSTERS 
FUEL CELLS 


See also ACID ELECTROLYTE FUEL CELLS 
REDOX FUEL CELLS 


Economics 
Fuel cells for electric utility and transportation applications, 
6:6017 (BNL—28696) 
Research Programs 
Fuel cells for electric utility and transportation applications, 
6:6017 (BNL—28696) 
Technology Assessment 
Fuel cells for electric utility and transportation applications, 
6:6017 (BNL—28696) 
FUEL CYCLE 
Cost 
Cost and availability of nuclear fuel in the 1980's, 6:5811 
(CONF-801230—1) 
Nuclear Materials Diversion 
Nuclear proliferation and nuclear power: a review of the 
NASAP and INFCE studies, 6:5849 


Research Programs 
Consolidated fuel reprocessing program. Progress report, July 
1-September 30, 1980, 6:5800 (ORNL/TM—7557) 
Safety 
International cooperation in nuclear safety and licensing in the 
framework of the OECD Nuclear Energy Agency, 6:6102 
FUEL ELEMENT CLUSTERS 
Diffusion Barriers 
Demonstration of fuel resistant to pellet-cladding interaction: 
Phase 2. Third semiannual report, January-June 1980, 6:6046 
(GEAP—25163-3) 
Performance Testing 
Demonstration of fuel resistant to pellet-cladding interaction: 
Phase 2. Third semiannual report, January-June 1980, 6:6046 
(GEAP—25163-3) 
FUEL ELEMENT FAILURE 
Breached pin performance in reference design fuel pins, 6:6056 
(HEDL-SA—2210-FP) 
Radioactivity Transport 
Contamination transport in the primary coolant system during 
a breached fuel pin test in EBR-II, 6:6053 (HEDL-SA— 
2183FP) 
FUEL ELEMENTS 


See also FUEL PLATES 
FUEL RODS 
NUCLEAR FUELS 
SPENT FUEL ELEMENTS 


Diffusion Barriers 
Tensile studies of irradiated zirconium in a liquid 
cesium/cadmium environment, 6:6073 (GEAP—25324) 
FUEL FABRICATION PLANTS 
Risk Assessment 
Estimated airborne release of plutonium from the 102 Building 
at the General Electric Vallecitos Nuclear Center, 
Vallecitos, California, as a result of postulated damage from 
severe wind and earthquake hazard, 6:5848 (PNL—3601) 
FUEL FEEDING SYSTEMS 
Design 
Coal-feeding mechanism for a fluidized bed combustion 
chamber (Patent), 6:6415 
Flowmeters 
Sampling and instrumentation for fluidized-bed combustion. 
Annual report, October 1978-September 1979, 6:5711 
(ANL/CEN/FE—80-2) 
FUEL GAS 
Production 
Production of fuel gas by liquid phase hydrogenation of coal 
(Patent), 6:5677 
FUEL INJECTION SYSTEMS 
Design 
Integrated, replaceable combustor swirler and fuel injector 
(Patent), 6:6230 
FUEL OILS 
Comparative Evaluations 
Coal as a rail fuel: an assessment of direct combustion, 6:6201 
Status report on energy assessment and coal conversion 
potential of industrial and commercial combustion systems in 
the state of Florida, 6:5716 (CONF-7904102—) 
FUEL PLATES 
Fabrication 
Fabrication of high-uranium-loaded UsOs-Al developmental 
fuel plates, 6:6081 (ORNL/TM—7607) 
FUEL REPROCESSING PLANTS 


See also BARNWELL FUEL PROCESSING PLANT 
HEF 
IDAHO CHEMICAL PROCESSING PLANT 


Accidents 
Potential safety-related incidents with possible applicability to 
a nuclear fuel reprocessing plant, 6:5846 (DP—1558) 
Maintenance 
Protection, transfer, and maintenance of the MA23 bilateral 
servomanipulator, 6:5801 
FUEL RODS 
Fabrication 
Manufacture of nuclear fuel compacts (Patent), 6:5799 





FUEL SLURRIES 
Fabrication 


FUEL SLURRIES 
Chemical Composition 
Composition comprising a pulverized purified substance water 
and a dispersing agent and a method for preparing the 
composition (Patent), 6:5658 
Comparative Evaluations 
Status report on energy assessment and coal conversion 
potential of industrial and commercial combustion systems in 
the state of Florida, 6:5716 (CONF-7904102—) 
Economic Analysis 
Status report on energy assessment and coal conversion 
potential of industrial and commercial combustion systems in 
the state of Florida, 6:5716 (CONF-7904102—) 


Economics of coal-oil mixtures, 6:5717 (CONF-7904102—) 
Evaluation 
Hybrid fuels for highway transportation. Second annual 
technical progress report for the period 1 June 1979-1 June 
1980, 6:6257 (DOE/CS/54240—T1) 
Mixing 
Process for preparing a suspension of particles in a 
hydrocarbon oil (Patent), 6:5702 
Technical support to the Solvent Refined Coal (SRC) 
demonstration projects: assessment of current research and 
development, 6:5673 (ORNL/TM—6952) 
Performance Testing 
Combustion of coal-derived fuels, 6:5680 (CONF-7904102—) 
Rheology 
Technical support to the Solvent Refined Coal (SRC) 
demonstration projects: assessment of current research and 
development, 6:5673 (ORNL/TM—6952) 
FUEL SYSTEMS 
See also FUEL FEEDING SYSTEMS 
FUEL INJECTION SYSTEMS 
Design 
Pre-vaporizing fuel system (Patent), 6:6229 
FUEL USE ACT 
See NATIONAL ENERGY ACT 
FUEL-AIR RATIO 
Control Systems 
Air-to-fuel ratio control apparatus (Patent), 6:6225 
FUEL-CLADDING INTERACTIONS 
Correlations 
Fuel-cladding chemical interaction in mixed-oxide fuel at high 
burnup, 6:6055 (HEDL-SA—2206-FP) 
FUEL-COOLANT INTERACTIONS 
Explosions 
Recent developments in the understanding of energetic molten 
fuel-coolant interactions, 6:6096 
FUELS 
See also DIESEL FUELS 
FOSSIL FUELS 
FUEL GAS 
FUEL OILS 
FUEL SLURRIES 
GASOHOL 
GASOLINE 
LIQUID FUELS 
NUCLEAR FUELS 
SOLVENT-REFINED COAL 
SYNTHETIC FUELS 
Market 
Future fuel market in Sweden, 6:6152 (NE—1980-2) 
FUMES 
See AEROSOLS 
FURNACES 
See also ARC FURNACES 
GAS FURNACES 
WOOD BURNING FURNACES 
Design 
High temperature reactor (Patent), 6:6367 
FUSED SALTS 
See MOLTEN SALTS 
FUSION REACTIONS 
(Heavy-ion reactions in which most or all of participating nucleons 
form single nucleus.) 
Cross Sections 
Breakup-fusion description of massive transfer reactions with 
emission of fast light particles, 6:6750 
Nuclear Reaction Kinetics 
Barrier penetration in complete-fusion systems, 6:6757 
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FUSION REACTORS 
See THERMONUCLEAR REACTORS 


G 


GADOLINIUM 
Chemical 
EPR investigations of impurities in the lanthanide 
orthophosphates, 6:6296 (CONF-801124—21(Draft)) 
Electron Spin Resonance 
Characterization of nuclear waste forms by EPR spectroscopy, 
6:5815 (CONF-801124—20(Draft)) 
EPR investigations of impurities in the lanthanide 
orthophosphates, 6:6296 (CONF-801124—21(Draft)) 
GALLIUM 67 
Biological Accumulation 
Ru-103 and *’Ru transferrin as tumor-localizing agents, 6:6619 
(COO—4268-7(80)) 
Comparative Evaluations 
Ru-103 and ®’Ru transferrin as tumor-localizing agents, 6:6619 
(COO—4268-7(80)) 
GAMMA RADIATION 
Positron Computed Tomography 
Bicarbonate pool visualization using ''CO2, 6:6617 (COO— 
4268-7(80)) 
GAMMA-RAY LASERS 
Operation 
Recent studies of the gamma-ray laser problem. Addendum to 
LA-UR-80-96, 6:6379 (LA-UR—80-1613) 
GAS BURNERS 
Retrofitting 
Regional conversion to coal. Final report, 6:6026 (FE—2468- 
63) 
GAS CENTRIFUGES 
Valves 
Fast-acting valve actuator (Patent), 6:6371 
GAS COMPRESSORS 
Materials 
Structural materials evaluation for oxygen centrifugal 
compressors. Final report, Project 3528, Report XXXVI 
(High pressure oxygen; 150 references), 6:6362 (SORI- 
EAS—78-399) 
Materials Testing 
Structural materials evaluation for oxygen centrifugal 
compressors. Final report, Project 3528, Report XXXVI 
(High pressure oxygen; 150 references), 6:6362 (SORI- 
EAS—78-399) 
GAS COOLANTS 
See GASES 
GAS COOLED FAST BREEDER REACTOR 
See GCFR REACTOR 
GAS COOLED FAST BREEDER REACTORS 
See GCFR TYPE REACTORS 
GAS COOLED REACTORS 


See also GCFR TYPE REACTORS 
HTGR TYPE REACTORS 


Fuel Rods 
Manufacture of nuclear fuel compacts (Patent), 6:5799 
GAS DISCHARGE TUBES 
Electron Emission 
Device for providing high-intensity ion or electron currents, 
6:6792 
Ion Emission 
Device for providing high-intensity ion or electron currents, 
6:6792 
GAS ENGINES 
See INTERNAL COMBUSTION ENGINES 
GAS FURNACES 
Heat Recovery Equipment 
Analysis of a corroded stainless steel recuperator used on a 
glass melting furnace, 6:6209 (ORNL/TM—7553) 
GAS LASERS 
See also CARBON DIOXIDE LASERS 
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Combination free electron and gaseous laser (Patent), 6:6388 

Conceptual design of a 1.5-MJ, 2-Hz KrF fusion laser system, 
6:6381 (UCRL—53077) 

Gas laser (Patent), 6:6384 

Microwave accelerator e-beam pumped laser (Patent), 6:6386 


Far infrared chemical lasers. Technical progress report No. 6, 
September 1, 1979-August 31, 1980, 6:6378 
(DOE/ER/02523—17) 

Performance Testing 

Far infrared chemical lasers. Technical progress report No. 6, 
September 1, 1979-August 31, 1980, 6:6378 
(DOE/ER/02523—17) 

GAS SPILLS 
Diffusion 

Simulation of large-scale liquefied natural gas vapor dispersion, 

6:5768 (LA—8619-MS) 
Simulation 

Simulation of large-scale liquefied natural gas vapor dispersion, 

6:5768 (LA—8619-MS) 
GAS TURBINE ENGINES 
Fuel Injection Systems 

Integrated, replaceable combustor swirler and fuel injector 

(Patent), 6:6230 
GAS TURBINES 
Erosion 

Assessment of gas turbine erosion. Volume 1. Assessment of 
available erosion data, 6:6028 (NYSERDA—80-3(Vol.1)) 

Assessment of gas turbine erosion. Volume II. Erosion analysis 
and test planning, 6:6029 (NYSERDA—80-3(Vol.2)) 

GASES 

See also AIR 

EXHAUST GASES 
FLUE GAS 
FUEL GAS 
NATURAL GAS 
SYNTHESIS GAS 
VAPORS 
VOLCANIC GASES 


Meetings 
Characterization of high temperature vapors and gases, 6:6684 
Spectroscopy 
Characterization of high temperature vapors and gases, 6:6683 
Thermodynamic Properties 
Evaluation and compilation of the thermodynamic properties 
of high temperature species, 6:6314 
GASOHOL 
Bibliographies 
Quick bibliography series: GASOHOL, 1979-1980, 78 citations, 
6:5866 (NAL-BIBL—80-19) 
GASOLINE 


See also MOBIL M-GASOLINE PROCESS 
UNLEADED GASOLINE 


Economic Analysis 
Indirect conversion of coal to methanol and gasoline: product 
price vs product slate, 6:5647 (CONF-801142—3(Draft)) 
Prices 
Available technology for indirect conversion of coal to 
methanol and gasoline: a technology and economics 
assessment, 6:5861 (CONF-801210—10(Draft)) 
Synthesis 
Energy balances in the production and end-use of methanol 
derived from coal, 6:5865 (DOE/PE/70151—T4) 
Indirect conversion of coal to methanol and gasoline: product 
price vs product slate, 6:5647 (CONF-801142—3(Draft)) 
GASTEROPODS 
See MOLLUSCS 
GCFR REACTOR 
Shielding 
Analysis of the conceptual shielding design for the upflow 
Gas-Cooled Fast Breeder Reactor, 6:6057 (ORNL—5669) 
GCFR TYPE REACTORS 
Breeding Blankets 
GCFR radial blanket and shield experiment, 6:6058 
(ORNL/TM—7237) 
Fuel Cycle 
Preliminary evaluation of alternate-fueled gas cooled fast 
reactors, 6:6059 (ORNL/TM—7432) 


GEOTHERMAL FIELDS 
Research Programs 


Reactor Kinetics 

Analysis of the thorium axial blanket experiments in the 

proteus reactor, 6:6060 (ORNL/TM—7471) 
Shields 

GCFR radial blanket and shield experiment, 6:6058 

(ORNL/TM—7237) 
GELATION 
Biological Pathways 

Kinetic studies on photolysis-induced gelation of sickle cell 

hemoglobin suggest a new mechanism, 6:6544 
GENE RECOMBINATION 
Genetic Effects 

DNase-resistant transfer of chromosomal cat and tet insertions 

by filter mating in pneumococcus, 6:6610 
Mutants 

Transfer of plasmids by conjugation in Streptococcus 

pneumoniae, 6: 
Prediction Equations 
Moments of absorption time for a conditioned random walk, 
6:6812 

GENERATORS (ELECTRIC) 

See ELECTRIC GENERATORS 
GENERATORS (PULSE) 

See PULSE GENERATORS 
GENERATORS (STEAM) 

See STEAM GENERATORS 
GEOCHEMICAL SURVEYS 

Data Processing 

FACEDT: a FORTRAN computer program to process 
hydrogeochemical and stream-sediment reconnaissance data 
for multivariate statistical analysis, 6:5785 (GJBX—246(80)) 

FORTRAN computer programs to process Savannah River 
Laboratory hydrogeochemical and stream-sediment 
reconnaissance data, 6:5787 (GJBX—248(80)) 

LLLSRT: a FORTRAN computer program for processing 
Lawrence Livermore Laboratory HSSR data, 6:5786 
(GJBX—247(80)) 

GEOLOGIC MODELS 
Computer Codes 

GMs3D: interactive three-dimensional gravity and magnetic 
modeling program (GM3D.REV1 user's guide), 6:5964 
(DOE/ID/12079—16) 

GRAV2D: an interactive 2-1/2 dimensional gravity modeling 
program (user’s guide and documentation for Rev.1), 6:5963 
(DOE/ID/12079—13) 

GEOPRESSURED SYSTEMS 
Reservoir Rock 

Factors controlling reservoir quality in tertiary sandstones and 
their significance to geopressured geothermal production. 
Annual report, May 1, 1979-May 31, 1980, 6:5962 
(DOE/ET/27111—1) 

GEOTHERMAL DISTRICT HEATING 
Economic Analysis 

District heating system, City of Caliente, Nevada, 6:5996 
(DOE/BP/15325—TS) 

Geothermal home heating facilities, Green Valley Estates, 
Fernley, Nevada, 6:5995 (DOE/BP/15325—T4) 

GEOTHERMAL ENERGY 
Political Aspects 

Study of the influential leaders, power structure, community 
decisions, and geothermal energy development in Imperial 
County, California, 6:5976 (UCRL—13991) 

Socio-Economic Factors 

Study of the influential leaders, power structure, community 
decisions, and geothermal energy development in Imperial 
County, California, 6:5976 (UCRL—13991) 

GEOTHERMAL EXPLORATION 
Bibliographies 

Management assistance for the development of hydrothermal 
energy in the Rocky ZMountain/Basin and Range Region. 
Final report, October 19, 1977-December 31, 1979, 6:5956 
(DOE/ET/28392—T2) 

Research Programs 

Program review: resource evaluation, reservoir confirmation, 

and exploration technology, 6:5955 (DOE/ET/28392—T1) 
GEOTHERMAL FIELDS 
See also GEYSERS GEOTHERMAL FIELD 





China report: Science and Technology No. 70, 6:5965 (JPRS— 
76950) 


y 
Geothermal field stratigraphic pressure gradients analyzed, 
6:5966 (JPRS—76950) 
GEOTHERMAL HEATING SYSTEMS 
Design 


Geothermal heating systems for greenhouses, 6:5992 
(DOE/BP/15325—T11) 

Heating facilities, Blue Mountain Community College, 
Pendleton, Oregon, 6:5997 (DOE/BP/15325—T12) 

Economic Analysis 

Economic comparison of heating facilities: 75 unit apartment, 
Stewart-Lennox area, Klamath Falls, Oregon, 6:5990 
(DOE/BP/15325—T7) 

Heating facilities: Klamath County Road Department Shops, 
Klamath Falls, Oregon, 6:5993 (DOE/BP/15325—T2) 

Heating facilities, Stepping Stones Rehabilitation Center, 
Klamath Falls, Oregon, 6:5989 (DOE/BP/15325—T6) 

Heating facilities, Blue Mountain Community College, 
Pendleton, Oregon, 6:5997 (DOE/BP/15325—T12) 

Operation 

Geothermal heating systems for greenhouses, 6:5992 

(DOE/BP/15325—T11) 
GEOTHERMAL POWER PLANTS 
Certification 

Commission decision on the Northern California Power 
Agency's Application for Certification for Geothermal 
Project No. 2. Docket 79-AFC-2, 6:5975 (P—800-80-006) 

Economics 

Economics of optimal geothermal resource extraction for 

electric power, 6:6165 
Thermodynamic Cycles 

Technical and economic feasibility of a Thermal Gradient 
Utilization Cycle (TGUC) power plant. Final report, 6:6018 
(DOE/CS/56604—-T1) 

GEOTHERMAL RESOURCES 
Air Quality 

Air quality impacts related to the development of geothermal 
energy sources in the state of Oregon, 6:5981 (UCRL— 
15302) 

Commercialization 

Nevada geothermal commercialization planning. Quarterly 
progress report, June 1-September 30, 1980, 6:5958 
(DOE/RA/50075—T2) 

Decision Making 

Economic value of geothermal resource assessment 

information, 6:5957 (DOE/ET/28508—5) 
Economic Impact 

Socioeconomic issues related to the development of 
geothermal energy sources in the state of Oregon, 6:5977 
(UCRL—15302) 

Environmental Impacts 

Air quality impacts related to the development of geothermal 
energy sources in the state of Oregon, 6:5981 (UCRL— 
15302) 

Geological and subsidence issues related to the development of 
geothermal energy sources in the state of Oregon, 6:5980 
(UCRL—15302) 

Oregon geothermal environmental overview study, 6:5979 
(UCRL— 15302) 

Self-start manual for direct use applications of geothermal 
resources, 6:5960 (SAN—1329-5) 

Information Needs 

Economic value of geothermal resource assessment 

information, 6:5957 (DOE/ET/28508—5) 
Noise Pollution 

Noise issues related to the development of geothermal energy 

sources in the state of Oregon, 6:5983 (UCRL--15302) 
Optimization 

Economics of optimal geothermal resource extraction for 

electric power, 6:6165 
Research Programs 

Program review: resource evaluation, reservoir confirmation, 

and exploration technology, 6:5955 (DOE/ET/28392—T1) 
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Resource Assessment 

Economic value of geothermal resource assessment 
information, 6:5957 (DOE/ET/28508—5) 

Geothermal energy production in Skaane, Sweden, 6:5959 
(NE/GEO—80/1) 

Self-start manual for direct use applications of geothermal 
resources, 6:5960 (SAN—1329-5) 

Resource Development 

Oregon geothermal environmental overview study, 6:5979 
(UCRL—15302) 

Self-start manual for direct use applications of geothermal 
resources, 6:5960 (SAN—1329-5) 

Socioeconomic issues related to the development of 
geothermal energy sources in the state of Oregon, 6:5977 
(UCRL—15302) 

Social Impact 

Socioeconomic issues related to the development of 
geothermal energy sources in the state of Oregon, 6:5977 
(UCRL—15302) 

Water Quality 

Water resources and water quality impacts related to the 
development of geothermal energy sources in the state of 
Oregon, 6:5961 (UCRL— 15302) 

GEOTHERMAL SPACE HEATING 
Economic Analysis 

Heating facilities for the city schools, Ephrata, Washington, 

6:5994 (DOE/BP/15325—T3) 
GEOTHERMAL SYSTEMS 


See also GEOPRESSURED SYSTEMS 
HYDROTHERMAL SYSTEMS 


Computer Calculations 
Geothermal reservoir engineering computer code comparison 
and validation using the GEONZ simulator program, 6:5986 
(DOE/SF/11450—1) 
Computerized Simulation 
Geothermal reservoir engineering computer code comparison 
and validation using the GEONZ simulator program, 6:5986 
(DOE/SF/11450—1) 
Environmental Impacts 
Ecosystems related to the development of geothermal energy 
sources in the state of Oregon, 6:5982 (UCRL—15302) 
GEOTHERMAL WATER HEATING 
Economic Analysis 
Heating facilities for Moana Municipal Pool, Reno, Nevada, 
6:5991 (DOE/BP/15325—T9) 
GEOTHERMAL WELLS 
Pressure Gradients 
Geothermal field stratigraphic pressure gradients analyzed, 
6:5966 (JPRS—76950) 
GERMANIUM 
Channeling 
Modulation of nuclear interactions using channeling at multi- 
hundred GeV energies, 6:6764 
Charged-Particle Transport 
Modulation of nuclear interactions using channeling at multi- 
hundred GeV energies, 6:6764 
Proton Channeling 
Modulation of nuclear interactions using channeling at multi- 
hundred GeV energies, 6:6764 
GEYSERS GEOTHERMAL FIELD 
Air Pollution Monitors 
Comprehensive air monitoring plan: general monitoring report, 
6:5978 (P—500-80-030) 
Geothermal Power Plants 
Commission decision on the Northern California Power 
Agency's Application for Certification for Geothermal 
Project No. 2. Docket 79-AFC-2, 6:5975 (P—800-80-006) 
GIROMILL TURBINES 
Aerodynamics 
Vertical axis wind turbine research at West Virginia 
University, 6:6014 (SERI/CP—635-938) 
Performance Testing 
Preliminary performance analysis for a flexrotor innovative 
wind energy system, 6:6015 (SERI/CP—635-938) 
Vertical axis wind turbine research at West Virginia 
University, 6:6014 (SERI/CP—635-938) 
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Preliminary performance analysis for a flexrotor innovative 
wind energy system, 6:6015 (SERI/CP—635-938) 
GLASS 
Antireflection Coatings 
Anti-reflection coatings on large area glass sheets. Final report, 
Motorola report No. 2366/4, DRD No. SE-5, 6:5898 
(DOE/JPL/955339—80/4) 
Chemical Composition 
Compositional gradients in natural silicic liquids, 6:5998 
(DOE/ET/28392—45) 
Chemical Radiation Effects 
Electron transport-related phenomena in organic glasses, 
6:6334 
Optical Properties 
Barstow heliostat mirror glass characterization, 6:5927 (PNL— 
3576) 
Weathering 
Barstow heliostat mirror glass characterization, 6:5927 (PNL— 
3576) 
GLASS INDUSTRY 
Fuels 
Industrial coal utilization, 6:5713 (CONF-7904102—) 
GLAUBER’S SALT 
See SODIUM SULFATES 
GLIOBLASTOMAS 
See NEOPLASMS 
GLOVEBOXES 
Decontamination 
Size reduction and waste packaging of plutonium-contaminated 
glove boxes, 6:5831 
GLUCOPROTEINS 
Biosynthesis 
Primary cell walls of flowering plants, 6:6493 
GLUTAMIC ACID 
Metabolism 
Metabolism of '*N-labeled ammonia and L-amino acids in 
normal and disease states (Rats), 6:6631 (COO—4268-7(80)) 
GLUTAMINE 
Biosynthesis 
13N-ammonia metabolism at rat lung, 6:6630 (COO—4268- 
7(80)) 
GLYCOSIDES 
Quantitative Chemical Analysis 
Primary cell walls of flowering plants, 6:6493 
GOLD 
Activation Energy 
Enhanced reactivity of ordered monolayers of gold on Pt(100) 
and platinum on Au(100) single-crystal surfaces, 6:6269 
GRANITES 
Radionuclide Migration 
Program Plan: field radionuclide migration studies in Climax 
granite, 6:6474 (UCID— 18838) 
GRAPHITE 
Electron Gas 
Measurement of the static structure factor for conduction 
electrons with use of synchrotron radiation, 6:6270 
Structure Factors 
Measurement of the static structure factor for conduction 
electrons with use of synchrotron radiation, 6:6270 
GRAPHITE FIBERS 
See CARBON FIBERS 
GRASERS 
See GAMMA-RAY LASERS 
GRASS 
Anaerobic Digestion 
Perennial plants as raw material for energy production and 
industry, 6:5888 (DFE—31(App.5)) 
Calorific Value 
Perennial plants as raw material for energy production and 
industry, 6:5888 (DFE—31(App.5)) 
GRAVITY SURVEYS 
Computer Codes 
Detailed gravity and aeromagnetic surveys in the Black Rock 
Desert Area, Utah. Topical report, 6:5970 
(DOE/ET/28392—39) 


GREENHOUSES 
Geothermal Space Heating 
Geothermal heating systems for greenhouses, 6:5992 
(DOE/BP/15325—T11) 
GROUND DISPOSAL 
See UNDERGROUND DISPOSAL 
GROUND WATER 


Hydrogeologic properties and ground-water chemistry of the 
Rattlesnake Ridge interbed at well 699-25-80 (DB-14) 
Hanford Site, 6:6661 (RHO-LD—67) 

Flow Models 

Hydrologic studies within the Columbia Plateau, Washington: 
an integration of current knowledge, 6:5822 (RHO-BWI- 
ST—5) 

Water Quality 
Ground water and energy, 6:6149 (CONF-800137—) 
Water 
Ground water and energy, 6:6149 (CONF-800137—) 
Water 
Ground water and energy, 6:6149 (CONF-800137—) 
GROUND-WATER RESERVES 
See AQUIFERS 
GROWTH HORMONE:RELEASE INHIBITING FACTOR 
See SOMATOSTATIN 
GUANIDINES 
Comparative Evaluations 

Postreplication repair and the susceptibility of Chinese hamster 
cells to cytotoxic and mutagenic effects of alkylating agents, 
6:6656 : 

GULF GENERAL ATOMIC FAST BREEDER REACTOR 
See GCFR REACTOR 
GYPSUM 
Biological Effects 

Radiological considerations of phosphogypsum utilization in 

agriculture, 6:6638 (UCRL—84927) 
Waste Disposal 

Evaluation of Chiyoda Thoroughbred 121 FGD Process and 
gypsum stacking. Volume 2. Chiyoda evaluation appendixes. 
Final report, 6:5688 (EPRI-CS—1579(Vol.2)) 

Evaluation of Chiyoda Thoroughbred 121 FGD process and 
gypsum stacking. Volume 3. Testing the feasibility of 
stacking FGD gypsum. Final report, 6:5689 (EPRI-CS— 
1579(Vol.3)) 


H 


HADRON-HADRON INTERACTIONS 
Cluster Emission Model 
Applications of a cluster decomposition of many-dimensional 
phase space to high-energy collisions, 6:6714 
HAFNIUM 
Activation Analysis 
Boston 1° x 2° NTMS area, Massachusetts, and New 
Hampshire. Data report (abbreviated): National Uranium 
Resource Evaluation program, hydrogeochemical and stream 
sediment reconnaissance, 6:5791 (GJBX—255(80)) 
HAFNIUM COMPOUNDS 
Binding Energy 
Bond lengths in oxygen and halogen compounds of d and f 
elements, 6:6297 
Bond Lengths 
Bond lengths in oxygen and halogen compounds of d and f 
elements, 6:6297 
Molecular Structure 
Bond lengths in oxygen and halogen compounds of d and f 
elements, 6:6297 
HAFNIUM OXIDES 
Binding Energy 
Bond lengths in oxygen and halogen compounds of d and f 
elements, 6:6297 
Bond Lengths 
Bond lengths in oxygen and halogen compounds of d and f 
elements, 6:6297 





Molecular Structure 


Molecular Structure 
Bond lengths in oxygen and halogen compounds of d and f 
elements, 6:6297 
HALIDES 
See also BROMIDES 


Binding Energy 

Bond lengths in oxygen and halogen compounds of d and f 

elements, 6:6297 
Bond Lengths 

Bond lengths in oxygen and halogen compounds of d and f 

elements, 6:6297 
Molecular Structure 
Bond lengths in oxygen and halogen compounds of d and f 
elements, 6:6297 
HALL GENERATORS 
See MHD GENERATORS 
HANFORD RESERVATION 
Hydrology 

Hydrologic studies within the Columbia Plateau, Washington: 
an integration of current knowledge, 6:5822 (RHO-BWI- 
ST—5) 

Radiation Monitoring 

FFTF preoperational survey. Program report, 6:6470 (HEDL- 
TME—80-52) 

Radioactive Waste Management 

Environmental aspects of long-term management alternatives 
for high-level defense waste at the Hanford site, 6:5845 
(RHO-LD—140) 

Technical aspects of long-term management alternatives for 
high-level defense waste at the Hanford site, 6:5827 (RHO- 
LD—141) 

Site Surveys 

FFTF preoperational survey. Program report, 6:6470 (HEDL- 

TME—80-52) 
HAPTOGLOBINS 
Structural Chemical Analysis 

Structure of haptoglobin heavy chain and other serine protease 

homologs by comparative model building, 6:6519 
HAWAII 
Wind Power 

Wind-power site-screening methodology. Final report, 6:6003 

(UCRL—52938) 
Wind Turbines 
Wind-power site-screening methodology. Final report, 6:6003 
(UCRL—52938) 
HD 8077 
See NICKEL BASE ALLOYS 
HDEHP 
(Bis(2-ethylhexyl) phosphate.) 
Molecular Structure 

Structuring and relaxation effects in monolayers of di(2- 

ethylhexyl) phosphate, 6:6320 
Relaxation 
Structuring and relaxation effects in monolayers of di(2- 
ethylhexyl) phosphate, 6:6320 

HEAD 

T y 
Synthesis and evaluation of ''C-amino acids for pancreatic 

imaging, tumor localization, and regional amino acid 

transport measurement (Dogs, Rats), 6:6633 (COO—4268- 

7(80)) 
HEART 

See also MYOCARDIUM 
Positron Computed Tomography 
Positron tomography of the heart, 6:6625 

Radionuclide Kinetics 

Metabolism of }*N-ammonia in portacaval shunted rats, 6:6629 
(COO—4268-7(80)) 

HEAT 
Spatial Dependence 

Ionic strength and temperature induced conformational 
changes in mononucleosomes and oligonucleosomes 
(Chromatin), 6:6532 

HEAT CAPACITY 
See SPECIFIC HEAT 
HEAT ENGINES 
See also NITINOL HEAT ENGINES 
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STIRLING ENGINES 
Shape Memory Effect 
Energy production from waste heat by means of elastomers or 
memory metals, 6:6210 (STU—79-6394) 
Waste Heat Utilization 
Energy production from waste heat by means of elastomers or 
memory metals, 6:6210 (STU—79-6394) 
HEAT EXCHANGERS 


See also DIRECT CONTACT HEAT EXCHANGERS 
HEAT PUMPS 


Heat rejection system (Patent), 6:6031 
Fluidized Bed 
Use of fluidized bed heat exchangers in heat pump systems for 
improved performance. Technical status report, September 
1, 1979-February 29, 1980, 6:6188 (COO—4490-9) 
Patents 
Bibliography of US patents on augmentation of convective 
heat and mass transfer, 6:6390 (COO—4649-14) 
HEAT FLUX 
Measuring Instruments 
Instrument for the measurement of heat flux from a surface 
with uniform temperature, 6:6397 
HEAT PUMPS 
See also AIR SOURCE HEAT PUMPS 
Heat Recovery 
Some heat pump concepts for residual heat utilization 
(Absorption-cycle and open-cycle systems), 6:6203 (CONF- 
801210—11) 
Open-Cycle Systems 
Some heat pump concepts for residual heat utilization 
(Absorption-cycle and open-cycle systems), 6:6203 (CONF- 
801210—11) 
Systems Analysis 
Some heat pump concepts for residual heat utilization 
(Absorption-cycle and open-cycle systems), 6:6203 (CONF- 
801210—11) 
HEAT RECOVERY EQUIPMENT 
Corrosion 
Analysis of a corroded stainless steel recuperator used on a 
glass melting furnace, 6:6209 (ORNL/TM—7553) 


Heat exchange system for recycling stack heat (Patent), 6:6213 
Thermal system (Patent), 6:6212 
HEAT RESISTING ALLOYS 
Development of a high strength, hydrogen-resistant austenitic 
alloy (Fe-36 Ni-3 Ti-3 Ta-1.3 Mo), 6:6264 (LBL—11239) 
HEAT STORAGE 
See also SENSIBLE HEAT STORAGE 
Research 
US Department of Energy thermal energy storage program, 
6:6137 (CONF-801154—1) 
Reviews 
Survey of building heating/cooling storage, 6:6186 (CONF- 
801203—3) 
HEAT TRANSFER 
See also THERMAL CONDUCTION 
Apparatus for transferring heat to fluids (Patent), 6:6392 
Augmentation 
Bibliography of US patents on augmentation of convective 
heat and mass transfer, 6:6390 (COO—4649-14) 
HEAT TRANSMISSION 
See HEAT TRANSFER 
HEATERS 
See also WATER HEATERS 
Design 
Heat generator (Patent), 6:6195 
HEATING SYSTEMS 


See also GEOTHERMAL HEATING SYSTEMS 
SOLAR HEATING SYSTEMS 


Apparatus for transferring heat to fluids (Patent), 6:6392 
Heat generator (Patent), 6:6195 
HEAVY ION REACTIONS 
See also ARGON 40 REACTIONS 
BORON 10 REACTIONS 
CARBON 13 REACTIONS 
NICKEL 58 REACTIONS 
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NICKEL 64 REACTIONS 
NITROGEN 14 REACTIONS 
NITROGEN 15 REACTIONS 
OXYGEN 16 REACTIONS 
OXYGEN 17 REACTIONS 
OXYGEN 18 REACTIONS 


Multiple Production 
Radiation of pions from an expanding fireball, 6:6759 
Pion Condensation 
Pion condensation in symmetric nuclear matter, 6:6761 
HEAVY LEPTONS 
Lectures 
e*e~ physics today and tomorrow: four tutorial lectures 
delivered at the Arctic School of Physics 1980, 6:6712 
(SLAC-PUB—2615) 
HEAVY NUCLEI 
Cluster Model 
Evaluation of alpha particle clustering in heavy nuclei, 6:6748 
HEF 
Equipment 
Improvements in remote equipment torquing and fastening, 
6:5804 
HELIOSTATS 
Mirrors 
Barstow heliostat mirror glass characterization, 6:5927 (PNL— 
3576) 
HELIUM 
Thermodynamic Properties 
Evaluation and compilation of the thermodynamic properties 
of high temperature species, 6:6314 
HELIUM 3 REACTIONS 
Two-Nucleon Transfer Reactions 
Study of the (*He, n) reaction on isotopes of krypton (25.4 
MeV), 6:6742 
HELIUM 4 
Hypernuclei 
Exact four-body calculation of the /sub A/*He-/sub A/*H 
binding energy difference, 6:6716 
Thermodynamic Properties 
Thermodynamic properties of fluid *He in the 75 to 300°K 
and 2- to 20-kbar range, 6:6686 (LA—8250-MS) 
HELIUM 4 TARGET 
Pion Plus Reactions 
Pion scattering from * *He (260 MeV), 6:6725 (LA—8456-PR) 
Triton Reactions 
Elastic scattering of tritons by helium-4, 6:6726 (LA—8492) 
HEMAGGLUTINATION 
See HEMAGGLUTININS 
HEMAGGLUTININS 
Biological Evolution 
Hemagglutinins: primitive receptor molecules operative in 
invertebrate defense mechanisms, 6:6605 
Chemical Composition 
Hemagglutinins: primitive receptor molecules operative in 
invertebrate defense mechanisms, 6:6605 
HEMATIN 
See HEME 
HEMATOPOIETIC SYSTEM 
Biological Radiation Effects 
Irradiation of osseous tumors with **P/**F-HEDP, 6:6618 
(COO—4268-7(80)) 
Biological Recovery 
Bone marrow changes after localized acute and fractionated x 
irradiation, 6:6641 
HEMATOPORPHYRIN (HEME) 
See HEME 
HEME 
Configuration Interaction 
Heme-protein structural interactions in hemoglobin studied by 
Fourier transform infrared spectroscopy, 6:6520 
HEMICELLULOSE 
Enzymatic Hydrolysis 
Enzymatic hydrolysis of the lignocellulosic component from 
vegetative forage crops, 6:5870 
Quantitative Chemical Analysis 
Primary cell walls of flowering plants, 6:6493 
HEMIN 
See HEME 


HEMOCYANIN 
Structural Chemical Analysis 
Assembly processes in oligomers containing structurally 
distinct subunits, 6:6551 
HEMOGLOBIN 
See also METHEMOGLOBIN 
Biochemical Reaction Kinetics 
Individual breathing reactions measured in hemoglobin by 
hydrogen exchange methods, 6:6572 
Kinetic studies on photolysis-induced gelation of sickle cell 
hemoglobin suggest a new mechanism, 6:6544 
Configuration Interaction 
Heme-protein structural interactions in hemoglobin studied by 
Fourier transform infrared spectroscopy, 6:6520 
Structural Chemical Analysis 
Assembly processes in oligomers containing structurally 
distinct subunits, 6:6551 
Charge transfer stabilization of hemoglobin structures, 6:6502 
Patterns in the quinary structures of proteins: plasticity and 
inequivalence of individual molecules in helical arrays of 
sickle cell hemoglobin and tubulin, 6:6543 
Surface free energy model for protein structure in solution, 
6:6501 
Thermodynamics 
Energetics of subunit assembly and ligand binding in human 
hemoglobin, 6:6542 
HEXANE 
Catalytic Effects 
Isotopic exchange between deuterium and neohexane on 
supported platinum and palladium catalysts, 6:6329 
HEXENES 
Dehydrogenation 
Enhanced reactivity of ordered monolayers of gold on Pt(100) 
and platinum on Au(100) single-crystal surfaces, 6:6269 
HFBR REACTOR 
Reactor Experimental Facilities 
Versatile data acquisition system and the ISOL facility 
TRISTAN, 6:6079 (BNL—28450) 
HIGH ENERGY PHYSICS 
Research Programs 
Physics, Computer Science and Mathematics Division. Annual 
report, 1 January-31 December 1979, 6:6700 (LBL—11085) 
Test Facilities 
Modular safety interlock system for high energy physics 
experiments, 6:6404 (SLAC-PUB—2627) 
HIGH EXPLOSIVES 
See CHEMICAL EXPLOSIVES 
HIGH-TEMPERATURE GAS-COOLED REACTOR 
See HTGR TYPE REACTORS 
HISTONES 
Structural Chemical Analysis 
DNA-histone interactions in nucleosomes, 6:6538 
Nucleosome structure and conformational changes, 6:6537 
HOG FUEL 
See WOOD WASTES 
HOSPITALS 
Federal Assistance Programs 
Federal administrative rules and regulations for the 
Department of Energy's Schools and Hospitals Program, 
6:6198 
Grants 
Federal administrative rules and regulations for the 
Department of Energy's Schools and Hospitals Program, 
6:6198 
Space Heating 
Biomass energy success stories: a portfolio illustrating current 
economic uses of renewable biomass energy, 6:5893 
(DOE/ET/23030—T1) 
HOT CELLS 
Materials Handling 
Measured airborne radioactivity in the hot fuel examination 
facility/north, 6:6066 
Remote Handling Equipment 
Element bow measurement and data reduction at the hot fuel 
examination facility/north, 6:6067 
Standard examination stage for the fuels and materials 
examination facility, 6:6356 (HEDL-SA—2184-FP) 





HOT CELLS 
Remote Handling Equipment 


Status of the nondestructive examination equipment for the 
fuels and materials examination facility, 6:6355 (HEDL-SA— 
2180-FP) 

Remote Viewing Equipment 

Selection of the reference concept for surface examination 

stations in the fuels and materials examination facility, 6:6083 
Thickness Gages 
In-cell element laser profilometer at the hot fuel examination 
facility, 6:6068 
HOT EXPERIMENT FACILITY 
See HEF 
HOUSES 
Flywheel Energy Storage 

Hybrid electric power systems using flywheels, 6:6241 (CONF- 

801022—) 
Seismic Surveys 

Structure response and damage produced by ground vibration 

from surface mine blasting, 6:5693 (BM-RI—8507) 
Solar Space Heating 

Saddle Hill Trust Lot 36, Medway, Massachusetts: solar 
energy system performance evaluation, October 1979 
through May 1980, 6:5945 (SOLAR/1038—80/14) 

Solar energy system performance evaluation. J.D. Evans, Inc., 
House A, Columbia, Maryland, November 1978-March 1979, 
6:5944 (SOLAR/1012—79/14) 

Solar Water Heating 

A-Frame Industries, Kaneohe, Hawaii, October 1978-March 
1979, 6:5943 (SOLAR/1010—79/14) 

Solar energy system performance evaluation. J.D. Evans, Inc., 
House A, Columbia, Maryland, November 1978-March 1979, 
6:5944 (SOLAR/1012—79/14) 

Solar-Assisted Power Systems 

Hybrid electric power systems using flywheels, 6:6241 (CONF- 
801022—) 

HTGR PEACH BOTTOM REACTOR 

See PEACH BOTTOM-1 REACTOR 

HTGR TYPE REACTORS 


See also PEACH BOTTOM-1 REACTOR 
VRAIN REACTOR 


Fuel Cycle 
Consolidated fuel reprocessing program. Progress report, July 
1-September 30, 1980, 6:5800 (ORNL/TM—7557) 
Loss of Coolant 
Safety research on iodine plateout during postulated HTGR 
core heatup events, 6:6088 (GA-A—16169) 
Radioactivity Transport 
Derivation of criteria for primary circuit activity in an HTGR, 
6:6049 (GA-A— 16086) 
Reactor Materials 
Advanced Gas Cooled Nuclear Reactor Materials Evaluation 
and Development Program. Progress report, April 1, 1980- 
June 30, 1980, 6:6047 (COO—2975-47) 
Steam Generators 
Steam generator materials performance in high temperature 
gas-cooled reactors, 6:6048 (GA-A—15836) 
HUMAN CELLS 
See ANIMAL CELLS 
HUMAN POPULATIONS 
Radiation Doses 
Deposition and dose from the May 18, 1980 eruption of Mount 
St. Helens, 6:6460 (UCRL—85084) 
Environmental radiation monitoring, 6:6468 (EML—383) 
Radiation Hazards 
Radiological health review of the Draft Environmental Impact 
Statement (DOE/EIS-0026-D) Waste Isolation Pilot Plant, 
US Department of Energy. Report EEG-3, 6:5843 
(DOE/AL/10752—3) 
HUMIDITY 
Experimental Data 
September 1979 environmental data for sites in the National 
Solar Data Network, 6:5878 (SOLAR/0010—79/09) 
HVAC SYSTEMS 
Power Transmission Lines 
Phase-to-phase switching surge design. Addendum to 
Transmission Line Reference Book: 115-138 kV Compact 
Line Design. Final report, 6:6040 (EPRI-EL—1550(9-80)) 
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HYBRID ELECTRIC-POWERED VEHICLES 
Commercialization 
Electric and hybrid vehicle program. Quarterly report, July- 
September 1980, 6:6232 (DOE/CS—0026/12) 
Electric Batteries 
Electric and hybrid vehicle program. Quarterly report, July- 
September 1980, 6:6232 (DOE/CS—0026/12) 
Energy Density 
Combined energy storage (flywheel/battery hybrid), 6:6243 
(CONF-801022—) 
Energy Storage 
Combined energy storage (flywheel/battery hybrid), 6:6243 
(CONF-801022—) 
Environmental Impacts 
Electric and hybrid vehicle program. Quarterly report, July- 
September 1980, 6:6232 (DOE/CS—0026/12) 
Feasibility Studies 
Hybrid electric power systems using flywheels, 6:6241 (CONF- 
801022—) 
Fiywheel Energy Storage 
Evaluation of a hybrid flywheel/battery propulsion system for 
electric vehicles, 6:6240 (CONF-801022—) 
Fuel Economy 
High performance dual mode car, 6:6242 (CONF-801022—) 
Lead-Acid Batteries 
Influence of constant power start/stop and regenerative 
braking regimes on ev batteries, 6:6231 (CONF-801022—) 
Mechanical Transmissions 
Electric and hybrid vehicle program. Quarterly report, July- 
September 1980, 6:6232 (DOE/CS—0026/12) 
Operation 
High performance dual mode car, 6:6242 (CONF-801022—) 
Influence of constant power start/stop and regenerative 
braking regimes on ev batteries, 6:6231 (CONF-801022—) 
Regenerative Braking 
Influence of constant power start/stop and regenerative 
braking regimes on ev batteries, 6:6231 (CONF-801022—) 
HYDRATATION 
See HYDRATION 
HYDRATION 
Biological Pathways 
Water-protein interactions, 6:6505 
HYDRAULIC FRACTURING 
Fluids 
Low fluid loss foam (Patent), 6:5733 
Fracture Mechanics 
Hydraulic fracturing and associated stress modeling for the 
Eastern Gas Shales Project. Final report, 6:5770 
(DOE/METC/10514—28) 
Research Programs 
Hydraulic fracturing and associated stress modeling for the 
Eastern Gas Shales Project. Final report, April 1, 1979 to 
November 15, 1980, 6:5769 (DOE/MC/10514—T1) 
HYDRIDES 
Electronic Structure 
Hydrides examined by nuclear magnetic resonance, 6:6275 (IS- 
M—307) 
Nuclear Magnetic Resonance 
Hydrides examined by nuclear magnetic resonance, 6:6275 (IS- 
M—307) 
HYDROCARBONS 
See also ALKENES 
BENZENE 
BENZOPYRENE 
POLYCYCLIC AROMATIC HYDROCARBONS 
PYRENE 
TOLUENE 
Alkylation 
Hydroalkylation catalyst composition comprising a rhenium, 
nickel, rare earth zeolite (Patent), 6:6302 
Isomerization 
Olefinic hydrocarbon isomerization process (Patent), 6:6319 
Pressure Coefficient 
Viscosity-pressure correlation of liquids, 6:6325 
Reformer Processes 
Catalysts for hydrocarbon conversion (Patent), 6:5746 
Thermal Cracking 
Process for cracking hydrocarbons utilizing a mist of molten 
salt in the reaction zone (Patent), 6:5745 
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Viscosity 
Viscosity-pressure correlation of liquids, 6:6325 
HYDROELECTRIC POWER PLANTS 
See also LOW-HEAD HYDROELECTRIC POWER PLANTS 
PUMPED STORAGE POWER PLANTS 


Environmental Impacts 
Small scale hydroelectric development and the environment: 
issues, challenge, and opportunity, 6:5875 (CONF-801203— 
4) 
Interconnected Power Systems 
Solar/hydro integration study. Technical progress report, 
February-July 1980, 6:5926 (DOE/SF/10505—4) 
Pump Turbines 
Two-stage/single-stage reversible pump-turbine with supplying 
pump (Patent), 6:5874 
HYDROGEN 
Adsorption 
Hydrogen trapping in FCC metals, 6:6266 (SAND—80-8656) 
Diffusion 


Hydrides examined by nuclear magnetic resonance, 6:6275 (IS- 
M—307) 
Electron-Atom Collisions 
Collisional energy transfer rate between two species. TM79- 
0003, 6:6169 (DOE/ET/15422—5) 
Flames 
Sulfur chemistry in flames, 6:5852 
HYDROGEN 1 TARGET 
Deuteron Reactions 
Elastic scattering of 2 GeV polarized deuterons from 
hydrogen, 6:6728 
HYDROGEN 2 
See DEUTERIUM 
HYDROGEN 3 
See TRITIUM 
HYDROGEN 4 
Hypernuclei 
Exact four-body calculation of the /sub A/*He-/sub A/*H 
binding energy difference, 6:6716 
HYDROGEN C J)MPOUNDS 
NMR Spectra 
Protonic species in H/sub 1.7/MoOs, 6:6299 
Photoelectron Spectroscopy 
Protonic species in H/sub 1.7/MoOs, 6:6299 
HYDROGEN DONOR REACTIONS 
See HYDROGEN TRANSFER 
HYDROGEN EMBRITTLEMENT 
Evaluation of hydrogen embrittlement in Cr-Mo pressure 
vessel steels. Topical report No. 1, 6:6259 
(DOE/ET/13513—T3) 
HYDROGEN IONS 1 MINUS 
Beam Neutralization 
Simple, efficient neutralizer for D™ ions, 6:6787 (BNL—28702) 
HYDROGEN ISOTOPES 
Isotopic Exchange 
Process for exchanging hydrogen isotopes between gaseous 
hydrogen and water (Patent), 6:6304 
HYDROGEN LOGS 
See NEUTRON-NEUTRON LOGGING 
HYDROGEN NITRATES 
See NITRIC ACID 
HYDROGEN PRODUCTION 
See also STEAM REFORMER PROCESSES 
Coal Gasification 
Integrated coal cleaning, liquefaction, and gasification process 
(Patent), 6:5678 
Production of fuel gas by liquid phase hydrogenation of coal 
(Patent), 6:5677 
Reformer Processes 
Distillate fuel-oil processing for phosphoric acid fuel-cell 
power plants, 6:6183 (DOE/ET/13323—2) 
Steam Reformer Processes 
Production of fuel gas by liquid phase hydrogenation of coal 
(Patent), 6:5677 
HYDROGEN SULFIDES 
Chemical Reaction Kinetics 
Sulfur chemistry in flames, 6:5852 


Electronic Structure 
Valence bond orbital model as an interpretive framework for 
understanding electronic structure, 6:6321 
Metallurgical Effects 
Evaluation of hydrogen embrittlement in Cr-Mo pressure 
vessel steels. Topical report No. 1, 6:6260 
(DOE/ET/13513—T4) 
Phase Studies 
Preparation of a coal conversion systems technical data book. 
Annual report, May 1, 1978-April 30, 1979, 6:5683 (FE— 
2286-48) 
HYDROGEN TRANSFER 
Biochemical Reaction Kinetics 
Fluctuational opening-closing reactions in DNA and 
mononucleosome cores of chromatin probed by H-exchange 
and ligand binding reactions, 6:6577 
Hydrogen-deuterium exchange studies of proteins and nucleic 
acids, 6:6576 
Structure dynamics of proteins by hydrogen exchange 
methods, 6:6575 
HYDROGENASES 
Biological Pathways 
Flavoproteins, iron proteins, and hemoproteins as electron- 
transfer components of the sulfate-reducing bacteria, 6:6598 
HYDROGENATION 
Catalysts 
ESCA study of rhodium(III)-exchanged zeolite catalysts, 
6:5856 
Mechanisms and kinetics of coal hydrogenation, 6:5653 
(DOE/ET/14881—3) 
HYDROLOGY 
Mathematical Models 
Macropore-mesopore model of water flow through aggregated 
porous media, 6:6660 (ORNL/MIT—31!2) 
HYDROTHERMAL SYSTEMS 
Economics 
Economics of optimal geothermal resource extraction for 
electric power, 6:6165 
HYDROXYBENZENE 
See PHENOL 
HYDROXYBENZOIC ACID-ORTHO 
See SALICYLIC ACID 
HYPERFRAGMENTS 
See HYPERNUCLEI 
HYPERNUCLEI 
Binding Energy 
Exact four-body calculation of the /sub A/*He-/sub A/*H 
binding energy difference, 6:6716 


IAEA SAFEGUARDS 
Surveillance 
Radiation detectors as surveillance monitors for IAEA 
safeguards, 6:5850 (LA—8584-MS) 
I-BEAM TYPE REACTORS 
Beam Bunching 
Beam requirements for light-ion-driven inertial-confinement 
fusion, 6:6797 (NRL-MR—4397) 
Beam Transport 
Beam requirements for light-ion-driven inertial-confinement 
fusion, 6:6797 (NRL-MR—4397) 
Reviews 
Heavy ion inertial fusion, 6:6795 (LBL—11146) 
ICELAND 
Volcanoes 
Evaluation of volcanic gas analyses from Surtsey Volcano, 
Iceland, 1964-1967, 6:5974 
ICR HEATING 
High power heating in the ion cyclotron range of frequencies 
in the Wisconsin Tokapole II, 6:6779 (DOE/ET/53051—11) 





IDAHO 
Voicanoes 


IDAHO 
Geochemical Surveys 

Spokane NTMS 1° x 2° quadrangle area, Washington-Idaho- 
Montana. Supplemental data report: National Uranium 
Resource Evaluation program, hydrogeochemical and stream 
sediment reconnaissance, 6:5776 (GJBX—195(80)) 

Uranium Deposits 

Cordilleran metamorphic core complexes and their uranium 

favorability. Final report, 6:5775 (GJBX—258(80)) 
IDAHO CHEMICAL PROCESSING PLANT 
Radioactive Waste Facilities 

New waste calcining facility maintenance features and 
capabilities, 6:5833 

Remote design criteria and philosophy of the new waste 
calcining facility, 6:5832 

Samplers 

Vacuum bottle system for sampling radioactive solutions, 

6:5803 
IDAHO NATIONAL ENGINEERING LABORATORY 
Radioactive Waste Management 
Transuranic waste program at EG and G Idaho, Inc. Annual 
technical report, 6:5817 (EGG-WM—S5295) 
ILEUM 
See SMALL INTESTINE 
ILLINOIS 
Aerial Surveying 
Structure, 6:5755 (DOE/METC/12142—26) 
Geochemical Surveys 

Chemical analysis of Devonian shales: organic carbon content, 
6:5760 (DOE/METC/12142—26) 

Geologic and geochemical studies of the New Albany Shale 
Group (Devonian-Mississippian) in Illinois. Final report, 
6:5753 (DOE/METC/12142—26) 

Inorganic/organic associations of trace elements in black 
shales, 6:5761 (DOE/METC/12142—26) 

Organic petrography, 6:5758 (DOE/METC/12142—26) 

Geological Surveys 

Geologic and geochemical studies of the New Albany Shale 
Group (Devonian-Mississippian) in Illinois. Final report, 
6:5753 (DOE/METC/12142—26) 

Mineralogy, 6:5757 (DOE/METC/12142—26) 

Petrography and depositional environment, 6:5756 
(DOE/METC/12142—26) 

Physical properties, 6:5759 (DOE/METC/12142—26) 

Stratigraphy, 6:5754 (DOE/METC/12142—26) 
logy 


Assessment of the geothermal resources of Illinois based on 
existing geologic data, 6:5971 (DOE/NV/10072—2) 
thermal Gradients 

Assessment of the geothermal resources of Illinois based on 
existing geologic data, 6:5971 (DOE/NV/10072—2) 

Heat Flow 

Assessment of the geothermal resources of Illinois based on 

existing geologic data, 6:5971 (DOE/NV/10072—2) 


Structure, 6:5755 (DOE/METC/12142—26) 
Natural Gas Deposits 
Natural gas potential in Illinois. Final report, 6:5764 
(DOE/METC/12142—26) 
Resource Assessment 
Mineral resources evaluation system (MINERS), 6:5763 
(DOE/METC/12142—26) 
Natural gas potential in Illinois. Final report, 6:5764 
(DOE/METC/12142—26) 
IMAGE PROCESSING 
Development of an image processing system at the Technology 
Applications Center, UNM: Landsat image processing in 
mineral exploration and related activities. Final report, 
6:5794 (EMD—78-1138) 
Limits to image reconstruction from restricted angular input, 
6:6804 (LBL—11834) 
IMINOUREA 
See GUANIDINES 
UNITY 


Biological Evolution 
Hemagglutinins: primitive receptor molecules operative in 
invertebrate defense mechanisms, 6:6605 
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IMMUNOGLOBULINS 
Structural Chemical Analysis 
Segmental flexibility of immunoglobulins, 6:6584 
IMMUNOSUPPRESSIVE DRUGS 


Artifacts in the isoelectric focusing (IEF) of human alpha- 
fetoprotein (HAFP) and their relation to its 
microheterogeneity, 6:6600 

Synergism 
Human alpha-fetoprotein and prostaglandins suppress human 
lymphocyte transformation by different mechanisms, 6:6599 
IMPERIAL V. 

Geologic Structures 

Research in the geosciences related to resource assessment. 
Interim progress report, 6:6662 (DOE/IR/10119—T1) 


Study of the influential leaders, power structure, community 
decisions, and geothermal energy development in Imperial 
County, California, 6:5976 (UCRL—13991) 

INDIANA 
Geology 


Assessment of the geothermal resources of Indiana based on 
existing geologic data, 6:5972 (DOE/NV/10072—3) 
Gradients 


Assessment of the geothermal resources of Indiana based on 
existing geologic data, 6:5972 (DOE/NV/10072—3) 
Heat Flow 
Assessment of the geothermal resources of Indiana based on 
existing geologic data, 6:5972 (DOE/NV/10072—3) 
INDIUM ALLOYS 
Lattice Parameters 
Structural parameters for the suspected pressure-induced 
electron transition in InBi, 6:6268 
Order-Disorder Transformations 
Structural parameters for the suspected pressure-induced 
electron transition in InBi, 6:6268 
INDOOR AIR POLLUTION 
Health Hazards 
Building ventilation and indoor air quality, 6:644%, 
INDUCED POLARIZATION LOGGING 
See NUCLEAR MAGNETIC LOGGING 
INDUCTORS 
See SOLENOIDS 
INDUSTRIAL PLANTS 
See also COAL GASIFICATION PLANTS 
COAL LIQUEFACTION PLANTS 
COAL PREPARATION PLANTS 
METHANOL PLANTS 
WASTE PROCESSING PLANTS 
Fuel Substitution 
Overview of the Powerplant and Industrial Fuel Use Act of 
1978, 6.6154 (CONF-7904102—) 
Heat Pumps 
Some heat pump concepts for residual heat utilization 
(Absorption-cycle and open-cycle systems), 6:6203 (CONF- 
801210—11) 
Machine Tools 
Technology of machine tools. Volume 2. Machine tool systems 
management and utilization, 6:6364 (UCRL—52960-2) 
Space Heating 
Heat recovery from electric arc furnaces and continuous 
casting plants for industrial and municipal heating systems, 
6:6194 (SIB-R—15-1980) 
Waste Heat Utilization 
Heat recovery from electric arc furnaces and continuous 
casting plants for industrial and municipal heating systems, 
6:6194 (SIB-R—15-1980) 
INDUSTRIAL SECTOR 
See INDUSTRY 
INDUSTRY 
See also CEMENT INDUSTRY 
CHEMICAL INDUSTRY 
COAL INDUSTRY 
FOOD INDUSTRY 
GLASS INDUSTRY 
METAL INDUSTRY 
MINERAL INDUSTRY 
NATURAL GAS INDUSTRY 
OIL SHALE INDUSTRY 
PAPER INDUSTRY 
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PETROLEUM INDUSTRY 
SYNTHETIC FUELS INDUSTRY 
TEXTILE INDUSTRY 

WOOD PRODUCTS INDUSTRY 


Energy Conservation 
US Department of Energy thermal energy storage program, 
6:6137 (CONF-801154—1) 
Energy Demand 
Dynamic adjustment models of industrial energy demand: 
empirical analysis for US manufacturing, 1947-1974. Final 
report, 6:6206 (EPRI-EA—1613) 
Waste Heat Utilization 
US Department of Energy thermal energy storage program, 
6:6137 (CONF-801154—1) 
INERTIAL CONFINEMENT 
Research Programs 
NRL inertial confinement fusion theory program. 1979 annual 
report, October 1978 - December 1979, 6:6796 (NRL-MR— 
4369) 
INFORMATION SYSTEMS 
Planning 


Distributed manufacturing and management information 
system, 6:6802 (HEDL-SA—2208) 
INFRARED SPECTROMETERS 
Sample Holders 
Diamond anvil cell as a sampling device in ir, 6:6289 
INHIBITORS (ENZYME) 
See ENZYME INHIBITORS 
INORGANIC COMPOUNDS 
Infrared Spectra 
Vibrational studies of solid inorganic and coordination 
complexes at high pressures, 6:6307 
Raman Effect 
Vibrational studies of solid inorganic and coordination 
complexes at high pressures, 6:6307 
Vibrational States 
Vibrational studies of solid inorganic and coordination 
complexes at high pressures, 6:6307 
INSECTS 
Biological Indicators 
Evaluation of long term effects of thermal effluents on stream 
biota, 6:6476 (EMD—75-400) 
INSOLATION 
Data Compilation 
Reference monthly environmental data for systems in the 
National Solar Data Network, 6:5879 (SOLAR/0019— 
79/36) 
Experimental Data 
September 1979 environmental data for sites in the National 
Solar Data Network, 6:5878 (SOLAR/0010—79/09) 
INSULATION (THERMAL) 
See THERMAL INSULATION 
INSULIN 
Biological Effects 
Serially transplantable chemically induced rat islet cell tumor, 
6:6654 
INTEGRATED UTILITY SYSTEMS 
See TOTAL ENERGY SYSTEMS 
INTERATOMIC FORCES 
Lattice Parameters 
Electrostatic forces in muscle and cylindrical gel systems, 
6:6497 
INTERCONNECTED POWER SYSTEMS 
Cost Benefit Analysis 
Model for the ready definition and approximate comparison of 
alternative high voltage transmission systems. Phases II and 
III. Application to electric systems within the contiguous 
United States, 6:6161 (DOE/ET/29305—T2) 
Feasibility Studies 
Solar/hydro integration study. Technical progress report, 
February-July 1980, 6:5926 (DOE/SF/10505—4) 
Life-Cycle Cost 
Model for the ready definition and approximate comparison of 
alternative high voltage transmission systems. Phases II and 
III. Application to electric systems within the contiguous 
United States, 6:6161 (DOE/ET/29305—T2) 


INTERMEDIATE MASS NUCLEI 
Cluster Model 
Evaluation of alpha particle clustering in heavy nuclei, 6:6748 
Neutron Reactions 
Recent measurements of neutron capture cross sections in the 
fission product mass region (3 to 200 keV), 6:6743 
INTERMEDIATE STRUCTURE 
Models 
Solvent accessibility, protein surfaces, and protein folding, 
6:6496 
Enzyme Activity 
Studies of functionally important structural flexibility of 
thiosulfate sulfurtransferase, 6:6586 
Nuclear Magnetic Resonance 
Effect of ethidium bromide on DNA internal motions, 6:6581 
Polymerization 
Assembly of catalytic subunits of aspartate transcarbamoylase 
from Escherichia coli, 6:6552 
INTERMOLECULAR FORCES 
Lattice Parameters 
Electrostatic forces in muscle and cylindrical gel systems, 
6:6497 
Spatial 
Electrostatic interactions and secondary structures in proteins, 
6:6508 
Measurements of the electric charge and ion-binding of the 
protein filaments in intact muscle and cornea, with 
implications for filament assembly, 6:6509 


Electrostatic stabilization in sperm whale and harbor seal 
myoglobins, 6:6498 
INTERNAL COMBUSTION ENGINES 


See also DIESEL ENGINES 
GAS TURBINE ENGINES 
SPARK IGNITION ENGINES 


Alcohol Fuels 
Engine whose fuel is a product other than a petroleum product 
(Patent), 6:6226 


Uniflow, double-opposed piston type two-cycle internal 
combustion engine (Patent), 6:6228 
Exhaust Gases 
Exhaust gas purifying system for internal combustion engines 
(Patent), 6:6255 
Fuel component extractor (Patent), 6:6224 
Exhaust Systems 
Fuel component extractor (Patent), 6:6224 
Fuel Injection Systems 
Engine whose fuel is a product other than a petroleum product 
(Patent), 6:6226 
Fuel Systems 
Device for reducing noxious emissions from carburetor internal 
combustion engines (Patent), 6:6256 
Fuel-Air Ratio 
Air-to-fuel ratio control apparatus (Patent), 6:6225 
Pollution Control Equipment 
Device for reducing noxious emissions from carburetor internal 
combustion engines (Patent), 6:6256 
Exhaust gas purifying system for internal combustion engines 
(Patent), 6:6255 
INTERPOLATION 


Monotone piecewise cubic interpolation: algorithms and 
software, 6:6810 (UCRL—84644) 
INVERTEBRATES 
See also MOLLUSCS 
Diet 
Feeding ecology of stream invertebrates, 6:6480 


Control S 
Utilization of field-modulated machines for flywheel 
applications, 6:6127 (CONF-801022—) 


MOSFET based power converters for high-speed flywheels, 
6:6128 (CONF-801022—) 
Operation 
MOSFET based power converters for high-speed flywheels, 
6:6128 (CONF-801022—) 





INVERTERS 
Operation 


Utilization of field-modulated machines for flywheel 
applications, 6:6127 (CONF-801022—) 
IODATES 
Absorption 
Chemical Engineering Division fuel cycle programs. Quarterly 
progress report, July-September 1979, 6:5813 (ANL—79-109) 
IODINE 


General Chemistry Division quarterly report, 6:6287 (UCID— 


Transfer coefficients of radionuclides secreted in milk of dairy 
cows, 6:6645 
ION BEAM TYPE REACTORS 
See I-BEAM TYPE REACTORS 
ION BEAMS 
Beam Neutralization 
Edge envelope equation for a ballistically focused neutralized 
ion beam, 6:6421 (LA—8600-MS) 
Beam Optics 
Edge envelope equation for a ballistically focused neutralized 
ion beam, 6:6421 (LA—8600-MS) 
ION CYCLOTRON-RESONANCE HEATING 
See ICR HEATING 
ION SOURCES 
Efficiency 


Negative ions as a source of low energy neutral beams, 6:6788 
(BNL—28703) 
S 
Device for providing high-intensity ion or electron currents, 
6:6792 
IONIC COMPOSITION 
Spatial Dependence 
Ionic strength and temperature induced conformational 
changes in mononucleosomes and oligonucleosomes 
(Chromatin), 6:6532 
Nucleosome structure and conformational changes, 6:6537 
ION-MOLECULE COLLISIONS 
Chemical Reactions 
Reactive scattering of B* (*S/sub g/) by molecular deuterium, 
6:6669 (DOE/ER/03283—29) 
Entropy 
Angular momentum, the principle of equal a priori 
probabilities, and intermolecular entropy corrections in 
equilibria of ions and molecules in the gas phase, 6:6300 
IONOSPHERE 
Heating 
Impact of SPS heating on VLF, LF, and MF 
telecc ications systems ascertained by experimental 
means, 6:5880 (DOE/ER/10003—T1) 
IRIDIUM COMPLEXES 
Catalytic Effects 
Supported heteronuclear noble metal cluster catalysts and 
method for preparing same (Patent), 6:6303 
IRON 
Absorption Spectroscopy 
Spokane NTMS 1° x 2° quadrangle area, Washington-Idaho- 
Montana. Supplemental data report: National Uranium 
Resource Evaluation program, hydrogeochemical and stream 
sediment reconnaissance, 6:5776 (GJBX—195(80)) 
Activation Analysis 
Boston 1° x 2° NTMS area, Massachusetts, and New 
Hampshire. Data report (abbreviated): National Uranium 
Resource Evaluation program, hydrogeochemical and stream 
sediment reconnaissance, 6:5791 (GJBX—255(80)) 
IRON 59 
Radionuclide Kinetics 
Transfer coefficients of radionuclides secreted in milk of dairy 
cows, 6:6645 
IRON BASE ALLOYS 
See also STEELS 
Mechanical Properties 
Development of a high strength, hydrogen-resistant austenitic 
alloy (Fe-36 Ni-3 Ti-3 Ta-1.3 Mo), 6:6264 (LBL—11239) 
IRON COMPLEXES 
See also FERROCENE 
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Electron Transfer 
Electron transfer reactions of metal complexes in solution, 
6:6313 
Structural Chemical Analysis 
Crystal and molecular structure of (CsHs)2Fe2(CO)sCs, a 
carbonyl, thiocarbonyl-bridged diiron complex, 6:6309 
IRON COMPOUNDS 
Electronic Structure 
Ab initio study of inner solvent shell reorganization in the 
Fe* -Fe* aqueous electron exchange reaction, 6:6305 
IRON OXIDES 
Crystal Field 
Electronic structure of lanthanum perovskites with 3d 
transition elements, 6:6276 
Crystal Structure 
Structure of ferromagnetic iron(III) oxide, -y-Fe2Os, 6:6317 
(RFP-Trans—289) 
Electronic Structure 
Electronic structure of lanthanum perovskites with 3d 
transition elements, 6:6276 
Lattice Parameters 
Structure of ferromagnetic iron(IIT) oxide, y-FezOs, 6:6317 
(RFP-Trans—289) 
Sorptive Properties 
Chemical Engineering Division fuel cycle programs. Quarterly 
progress report, July-September 1979, 6:5813 (ANL—79-109) 
ISOMERIZATION 
Catalysts 
Regeneration of isomerization catalysts containing magnesium 
oxide (Patent), 6:6301 - 
ISOTOPE PRODUCTION 
Radi 
Hot cell chemistry for isotope production at the Los Alamos 
Meson Physics Facility, 6:6344 
Ius 
See TOTAL ENERGY SYSTEMS 


JEJUNUM 
See SMALL INTESTINE 
JETS 
Comparative Evaluations 
Development of percussive water jets. Final technical report 
(Ordinary vs modulated), 6:5700 (FE—9094-T1) 


K 


KAON REACTIONS 
Reviews 
K-meson experiments, 6:6690 (CONF-800829—10) 
KELP 
See SEAWEEDS 
KENTUCKY 
Coal Reserves 
Coal market analysis issues. Final report, 6:5725 (EPRI-EA— 
1575) 
KETONES 
See also ACETONE 
Photolysis 
CIDEP during the photolysis of di-tert.butyl ketone, 6:6333 
KINASES (PHOSPHOTRANSFERASES) 
See PHOSPHOTRANSFERASES 
KRYPTON 78 TARGET 
Helium 3 Reactions 
Study of the (*He, n) reaction on isotopes of krypton (25.4 
MeV), 6:6742 
KRYPTON 80 TARGET 
Helium 3 Reactions 
Study of the (*He, n) reaction on isotopes of krypton (25.4 
MeV), 6:6742 
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KRYPTON 82 TARGET 
Helium 3 Reactions 
Study of the (*He, n) reaction on isotopes of krypton (25.4 
MeV), 6:6742 
KRYPTON 83 TARGET 
Helium 3 Reactions 
Study of the (*He, n) reaction on isotopes of krypton (25.4 
MeV), 6:6742 
KRYPTON 84 TARGET 
Helium 3 Reactions 
Study of the (*He, n) reaction on isotopes of krypton (25.4 
MeV), 6:6742 
KVB PROCESS 
Chemistry 
KVB coal desulfurization process development. Quarteriy 
technical progress report for May-September 1980, 6:5657 
(DOE/PC/30140—T1) 


LABELLED COMPOUNDS 
See also RADIOPHARMACEUTICALS 
Chemical Preparation 

18F.4-fluoroestradiol and analogues as potential agents for 
detecting hormone dependent tumors, 6:6621 (COO—4268- 
7(80)) 

Carbon-11-labeled precursor compounds, 6:6335 (COO—4268- 
7(80)) 

Synthesis and in vivo measurement of dopamine receptor- 
binding with '*F haloperidol (Dogs, monkeys, mice), 6:6632 
(COO—4268-7(80)) 

Synthesis of '*F-precursor compounds, 6:6336 (COO—4268- 
7(80)) 

Diagnostic Uses 

Biomedical research with cyclotron produced radionuclides, 
6:6613 (COO—4268-7(80)) 

Evaluation of chemotherapy on tumor uptake of N-13-L- 
glutamate and N-13-L-glutamine, 6:6614 (COO—-4268-7(80)) 

Pancreatic imaging with '*N-L-amino acids, 6:6615 (COO— 
4268-7(80)) 

Tomographic skeletal imaging with '*F-fluorine, 6:6616 
(COO—4268-7(80)) 

Isotope Production 

Production of radionuclides and labelled compounds in regular 

use, 6:6338 (COO—4268-7(80)) 
LAKE ERIE 
Offshore Drilling 

Natural gas in Lake Erie: a reconnaissance survey of 
discharges from an offshore drilling rig, 6:5766 (ANL/ES— 
85) 

LAKES 
Heat Sources 

Lakes as a heat source for residential heating. A survey of 
costs in comparison with different systems and ecological 
consequences, 6:6191 (IVL-B—557) 

Resource Potential 

Lakes as a heat source for residential heating. A survey of 
costs in comparison with different systems and ecological 
consequences, 6:6191 (IVL-B—557) 

Temperature Gradients 
Influence of a proposed pumped storage hydro-power plant on 
the thermal stratification of Lake Ivoe, Sweden, 6:6105 
(TULEA—1979-02) 
LAMINOGRAPHY 
See TOMOGRAPHY 
LAMPF LINAC 
Accelerator Facilities 
Progress at LAMPF: Clinton P. Anderson Meson Physics 
Facility. Progress report, January-June 1980, 6:6419 (LA— 
8456-PR) 
Isotope Production 
Hot cell chemistry for isotope production at the Los Alamos 
Meson Physics Facility, 6:6344 


LANTHANUM PHOSPHATES 
Structural Chemical Analysis 


Neutron Sources 
Present status and future development of WNR, 6:6424 (LA- 
UR—80-2941) 


Progress at LAMPF: Clinton P. Anderson Meson Physics 
Facility. Progress report, January-June 1980, 6:6419 (LA— 
8456-PR) 

Research Programs 

Progress at LAMPF: Clinton P. Anderson Meson Physics 
Facility. Progress report, January-June 1980, 6:6419 (LA— 
8456-PR) 

Targets 

Fabrication, cladding, and handling of irradiation targets for 
isotope production at LAMPF, 6:6428 

Target insertion and handling system for the isotope 
production facility, 6:6427 

LAND TRANSPORT 
Automotive Fuels 

Hybrid fuels for highway transportation. Second annual 
technical progress report for the period 1 June 1979-1 June 
1980, 6:6257 (DOE/CS/54240—T1) 

LAND USE 
Transportation Sector 

Emerging transportation planning methods: based on a seminar 
held in Daytona Beach, Florida in December 1976, 6:6200 
(DOT-RSPA-DPB—S0-78-2) 

LANGUAGES (PROGRAMMING) 
See PROGRAMMING LANGUAGES 
LANTHANIDES 
See RARE EARTHS 
LANTHANUM 
Activation Analysis 

Boston 1° x 2° NTMS area, Massachusetts, and New 
Hampshire. Data report (abbreviated): National Uranium 
Resource Evaluation program, hydrogeochemical and stream 
sediment reconnaissance, 6:5791 (GJBX—255(80)) 

LANTHANUM CHROMITES 
See CHROMIUM OXIDES 
LANTHANUM OXIDES 
LANTHANUM COMPOUNDS 
Binding Energy 
Bond lengths in oxygen and halogen compounds of d and f 
elements, 6:6297 
Bond Lengths 
Bond lengths in oxygen and halogen compounds of d and f 
elements, 6:6297 
Impurities 
EPR investigations of impurities in the lanthanide 
orthophosphates, 6:6296 (CONF-801124—21(Draft)) 
Molecular Structure 
Bond lengths in oxygen and halogen compounds of d and f 
elements, 6:6297 
Structural Chemical Analysis 
EPR investigations of impurities in the lanthanide 
orthophosphates, 6:6296 (CONF-801124—21(Draft)) 
LANTHANUM OXIDES 
Binding Energy 
Bond lengths in oxygen and halogen compounds of d and f 
elements, 6:6297 
Bond Lengths 
Bond lengths in oxygen and halogen compounds of d and f 
elements, 6:6297 
Crystal Field 
Electronic structure of lanthanum perovskites with 3d 
transition elements, 6:6276 
Electronic Structure 
Electronic structure of lanthanum perovskites with 3d 
transition elements, 6:6276 
Molecular Structure 
Bond lengths in oxygen and halogen compounds of d and f 
elements, 6:6297 


LANTHANUM PHOSPHATES 


Structural Chemical Analysis 
Characterization of nuclear waste forms by EPR spectroscopy, 
6:5815 (CONF-801124—20(Draft)) 





LARVAE 
Behavior 
Effects of predator hunger and food abundance on prey 
selection by Chaoborus larvae, 6:6478 
Productivity 
Effects of oil shale-related effluents on some benthic freshwater 
organisms, 6:6482 (LBL—9818) 
tion 


Effects of oil shale-related effluents on some benthic freshwater 
organisms, 6:6482 (LBL—9818) 
LASER ISOTOPE SEPARATION 
Isotope separation with improved selective ionization (Patent), 
6:5798 
LASER TARGETS 
Image Processing 
Image analysis technique: a theoretical explanation, 6:6774 
LASER-PRODUCED PLASMA 
Brillouin Effect 
Nonlinear behavior of stimulated scatter in large underdense 
plasmas, 6:6798 (UCRL—83743) 
Plasma Diagnostics 
Spectroscopic measurement of high-density COz-laser-driven 
implosion, 6:6799 
Raman Effect 
Nonlinear behavior of stimulated scatter in large underdense 
plasmas, 6:6798 (UCRL—83743) 
Research Programs 
NRL inertial confinement fusion theory program. 1979 annual 
report, October 1978 - December 1979, 6:6796 (NRL-MR— 
4369) 
LASERS 
See also CARBON DIOXIDE LASERS 
CHEMICAL LASERS 
FREE ELECTRON LASERS 
GAMMA-RAY LASERS 


GAS LASERS 
NEODYMIUM LASERS 


Design 

Laser system using regenerative amplifier (Patent), 6:6387 
Detection 

Laser pulse detector (Patent), 6:6389 


Laser pulse detector (Patent), 6:6389 
LATTICES (CRYSTAL) 
See CRYSTAL LATTICES 
LEAD 
Absorption S y 
Spokane NTMS 1° x 2° quadrangle area, Washington-Idaho- 
Montana. Supplemental data report: National Uranium 
Resource Evaluation program, hydrogeochemical and stream 
sediment reconnaissance, 6:5776 (GJBX—195(80)) 
Chemical Properties 
EPR investigations of impurities in the lanthanide 
orthophosphates, 6:6296 (CONF-801124—21(Draft)) 
Electron Spin Resonance 
EPR investigations of impurities in the lanthanide 
orthophosphates, 6:6296 (CONF-801124—21(Draft)) 
Monitoring 
Atmospheric deposition of Pb and ?!°Pb, 6:6454 (EML—383) 
Size distribution measurements of stable Pb and 7!°Pb, 6:6455 
(EML—383) 
Radioecological Concentration 
Feasibility study for the in vivo measurement of lead in bone 
using L-x-ray fluorescence, 6:6466 (BNL—28687) 
LEAD 208 
Nuclear Radii 
0.8-GeV p + ”*Pb elastic scattering and the quantity A/sub 
np/, 6:6751 (LA—8456-PR) 
LEAD 208 TARGET 
Pion Minus Reactions 
m* and 7” elastic scattering from '*C, “Ca, Zr, °° Pb at 80 
MeV, 6:6745 (LA—8456-PR) 
Pion Plus Reactions 
m* and 7 elastic scattering from '*C, Ca, Zr, ?°*Pb at 80 
MeV, 6:6745 (LA—8456-PR) 
Positive pion-nucleus elastic scattering at 20 MeV, 6:6744 
(LA—8456-PR) 
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Proton Reactions 

0.8-GeV p + **Pb elastic scattering and the quantity A/sub 
np/, 6:6751 (LA—8456-PR) 

Search for orbit-flip states in Zr, 1°Sn, ‘*Sm, and 7°*Pb 
determination of reduced transition probabilities (800 MeV), 
6:6746 (LA—8456-PR) 

LEAD 210 
Monitoring 
Atmospheric deposition of Pb and ?!°Pb, 6:6454 (EML—383) 
Radiation Monitoring 

Size distribution measurements of stable Pb and ?"°Pb, 6:6455 
(EML—383) 

LEAD COMPOUNDS 
Thermoelectric Properties 

Observation of a polarocaloric (electrocaloric) effect of 2 °C in 

lead zirconate modified with Sn** and Ti**, 6:6278 
LEAD-ACID BATTERIES 
Performance Testing 
Influence of constant power start/stop and regenerative 
braking regimes on ev batteries, 6:6231 (CONF-801022—) 
LEAD-FREE GASOLINE 
See UNLEADED GASOLINE 
LEASING 
Environmental Impact Statements 

Draft environmental impact statement: proposed 1981 Outer 
Continental Shelf oil and gas lease sale, offshore the Mid- 
Atlantic states, 6:6484 (OCS—59) 

LEAVES 
Biodegradation 

Processing of confined and naturally entrained leaf litter in a 

woodland stream ecosystem, 6:6479 
Decomposition 

Processing of confined and naturally entrained leaf litter in a 

woodland stream ecosystem, 6:6479 
LECITHINS 
Structural Chemical Analysis 
Thermodynamic studies of concanavalin A dimer-tetramer 
equilibria, 6:6553 
LEGUMINOSAE 
See also ALFALFA 
Calorific Value 

Perennial plants as raw material for energy production and 

industry, 6:5888 (DFE—31(App.5)) 
LEPTONS 


See also HEAVY LEPTONS 
MUONS 


Magnetic Dipole Moments 
Magnetic moments of quarks, leptons and hadrons: A serious 
difficulty for composite models, 6:6711 
LIGANDS 
Biochemical Reaction Kinetics 
Thermodynamics of macromolecuar association reactions: 
analysis of forces contributing to stabilization, 6:6500 
Thermodynamics 
Energetics of subunit assembly and ligand binding in human 
hemoglobin, 6:6542 
LIGHT 
See VISIBLE RADIATION 
LIGHT WATER BREEDER REACTORS 
See LWBR TYPE REACTORS 
LIGNIN 
Enzymatic Hydrolysis 
Enzymatic hydrolysis of the lignocellulosic component from 
vegetative forage crops, 6:5870 
LIGNITE 
Chemical Composition 
Coal devolatilization, 6:5722 
Devolatilization 
Coal devolatilization, 6:5722 
Fluidized-Bed Combustion 
Lignite combustion test project interim report: Tests L101- 
L114, 6:5718 (DOE/ET/12297—T1) 
Pyrolysis 
Coal pyrolysis by hot solids in a fluidized bed combustor. 
Progress report, March 1-June 30, 1980, 6:5670 (FE-MIT— 
2295T27-8) 
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LIMESTONE 
Chemical Reaction Kinetics 
Effects of salt treatment of limestone on sulfation and on the 
corrosion behavior of materials in AFBC systems, 6:5712 
{CONF-800428—(Vol.2)) 
LINACS 
See LINEAR ACCELERATORS 
LINEAR ACCELERATORS 
See also LAMPF LINAC 
Beam Dynamics 
Space-charge limits in linear accelerators, 6:6420 (LA—8388) 
Space Charge 
Space-charge limits in linear accelerators, 6:6420 (LA—8388) 
LIQUID FUELS 
Emulsification 
Process for preparing a suspension of particles in a 
hydrocarbon oil (Patent), 6:5702 
LIQUID METAL FAST BREEDER REACTORS 
See LMFBR TYPE REACTORS 
LIQUID METAL TEST FACILITIES 
See TEST FACILITIES 
LIQUIDS 
Line Broadening 
Inhomogeneous broadening of vibrational linewidths in 
polyatomic liquids, 6:6687 
Raman Spectra 
Inhomogeneous broadening of vibrational linewidths in 
polyatomic liquids, 6:6687 
LITHIUM 
Deuteron Reactions 
Measurements and calculations of neutron spectra from 35 
MeV deuterons on thick lithium for the FMIT facility, 
6:6736 
Emission Spectroscopy 
Spokane NTMS 1° x 2° quadrangle area, Washington-Idaho- 
Montana. Supplemental data report: National Uranium 
Resource Evaluation program, hydrogeochemical and stream 
sediment reconnaissance, 6:5776 (GJBX—!95(80)) 
Ton-Atom Collisions 
Radiation from the negative lithium ion, 6:6682 
LITHIUM 6 TARGET 
Alpha Reactions 
Resonating-group study and importance of exchange effects in 
the a+ ®*Li system, 6:6738 
Neutron Reactions 
Total cross sections for the *Li(n, a)*H reaction between 2 
and 10 MeV, 6:6737 
LITHIUM 7 
Energy Levels 
Total cross sections for the *Li(n, a)*H reaction between 2 
and 10 MeV, 6:6737 
LITHIUM IONS 
Acceleration 
Radiation from the negative lithium ion, 6:6682 
Ton-Atom Collisions 
Radiation from the negative lithium ion, 6:6682 
Ultraviolet Spectra 
Radiation from the negative lithium ion, 6:6682 
LIVER 
Scintiscanning 
Tantalum-178 radiopharmaceuticals for lung and liver imaging, 
6:6622 
LMFBR TYPE REACTORS 
See also EBR-2 REACTOR 
Hot Cells 
Element bow measurement and data reduction at the hot fuel 
examination facility/north, 6:6067 
In-cell element laser profilometer at the hot fuel examination 
facility, 6:6068 
Measured airborne radioactivity in the hot fuel examination 
facility/north, 6:6066 
Reactor Core Disruption 
Effects of coolant volatility on simulated HCDA bubble 
expansions. Technical report No. 10, 6:6087 
(DOE/SF/70097—T3) 


Reactor Core Restraints 
Core restraint and seismic analysis of a large heterogeneous 
free-flowering core design. Final report, 6:6052 (EPRI-NP— 
1615) 
Reactor Materials 
Design fatigue curves for designs using inelastic or continuous 
cycling analysis and 2 1/4 Cr - 1 Mo steel for the BRP 
steam generator, 6:6051 (DOE/SF/70030—T2) 
Reactor Safety 
Liquid metal fast breeder reactor safety, 6:6103 
Seismic Effects 
Core restraint and seismic analysis of a large heterogeneous 
free-flowering core design. Final report, 6:6052 (EPRI-NP— 
1615) 
Spent Fuel Elements 
Cask loading technique for delicate samples at the hot fuel 
examination facility, 6:6064 
Element bow measurement and data reduction at the hot fuel 
examination facility/north, 6:6067 
Measured airborne radioactivity in the hot fuel examination 
facility/north, 6:6066 
Remote examination of shroud tubes in liquid-metal fast 
breeder reactor fuel elements, 6:6065 
Steam Generators 
Design fatigue curves for designs using inelastic or continuous 
cycling analysis and 2 1/4 Cr - 1 Mo steel for the BRP 
steam generator, 6:6051 (DOE/SF/70030—T2) 
Test Facilities 
Packaging and storing contaminated sodium at the hot fuel 
examination facility, 6:6063 
Sodium loop safety facility disposal system at the hot fuel 
examination facility, 6:6062 
LOAD MANAGEMENT 
Meetings 
Load management equipment workshop, 6:6045 
LOCAL GOVERNMENT 
Energy Conservation 
Capacity-building: local government approaches to energy 
conservation, 6:6216 (HUD-PDR—480) 
LOFT REACTOR 
Experimental Data 
Results and evaluation of the nuclear tests, 6:6091 (INIS-mf— 
5741) 
LONGWALL MINING 
Heat Sources 
Study of mine climate, 6:5698 (EUR—5985) 
Ventilation 
Study of mine climate, 6:5698 (EUR—5985) 
Working Conditions 
Study of mine climate, 6:5698 (EUR—5985) 
LOS ALAMOS MESON PHYSICS FACILITY 
See LAMPF LINAC 
LOSS OF COOLANT 
Semiscale program summary: a review of Mod-1 results, 6:6097 
Containment 
Large-scale fission product containment tests, 6:6090 (HEDL- 
SA—2254-FP) 
Experimental Data 
Results and evaluation of the nuclear tests, 6:6091 (INIS-mf— 


Safety research on iodine plateout during postulated HTGR 
core heatup events, 6:6088 (GA-A—16169) 
LOSS OF FLUID TEST REACTOR 
See LOFT REACTOR 
LOW-HEAD HYDROELECTRIC POWER PLANTS 
Environmental Impacts 
Comparison of environmental issues related to development of 
small hydropower resources at new versus existing sites, 
6:5876 (CONF-801210—13) 
Site Selection 
Comparison of environmental issues related to development of 
small hydropower resources at new versus existing sites, 
6:5876 (CONF-801210—1i3) 
LUBRICANTS 
See also LUBRICATING OILS 
Additives 
Epithio compounds as additives for lubricants (Patent), 6:5750 





LUBRICANTS 
Antioxidants 
Antioxidants 


Antioxidant compositions (Patent), 6:5749 
LUBRICATING OILS 
Additives 
Epithio compounds as additives for lubricants (Patent), 6:5750 
Antioxidants 


Antioxidant compositions (Patent), 6:5749 
Oxidation 


Antioxidant compositions (Patent), 6:5749 
LUMBER INDUSTRY 
See WOOD PRODUCTS INDUSTRY 
LUNGS 
Positron Computed Tomography 
Method to study vascular changes in lung exposed to radiation, 
6:6627 (COO—4268-7(80)) 
Radionuclide Kinetics 
13N-ammonia metabolism at rat lung, 6:6630 (COO—4268- 
7(80)) 
Method to study vascular changes in lung exposed to radiation, 
6:6627 (COO—4268-7(80)) 
Scintiscanning 
Tantalum-178 radiopharmaceuticals for lung and liver imaging, 
6:6622 
LURGI PROCESS 
By-Products 
Hydrotreating of a Lurgi coal liquid. Phase one. Final report, 
June 1, 1978-December 31, 1979, 6:5659 (EMD—78-1234) 
Comparative Evaluations 
Energy balances in the production and end-use of methanol 
derived from coal, 6:5865 (DOE/PE/70151—T4) 
Energy Analysis 
Energy balances in the production and end-use of methanol 
derived from coal, 6:5865 (DOE/PE/70151—T4) 
Energy Balance 
Energy balances in the production and end-use of methanol 
derived from coal, 6:5865 (DOE/PE/70151—T4) 
LUTETIUM 
Activation Analysis 
Boston 1° x 2° NTMS area, Massachusetts, and New 
Hampshire. Data report (abbreviated): National Uranium 
Resource Evaluation program, hydrogeochemical and stream 
sediment reconnaissance, 6:5791 (GJBX—255(80)) 
LUTETIUM ALLOYS 
Electronic Specific Heat 
Effect of high-magnetic fields on the electronic specific heat in 
the strongly Pauli-paramagnetic compound LuCon, 6:6271 
LUTETIUM COMPOUNDS 
Impurities 
EPR investigations of impurities in the lanthanide 
orthophosphates, 6:6296 (CONF-801 124—21(Draft)) 
Structural Chemical Analysis 
EPR investigations of impurities in the lanthanide 
orthophosphates, 6:6296 (CONF-801124—21(Draft)) 
LWBR TYPE REACTORS 
Reactor Materials 
Thermomechanical theory of materials undergoing large elastic 
and viscoplastic deformation (AWBA development 
program), 6:6061 (WAPD-TM— 1472) 
ES 


See also CARBONIC ANHYDRASE 
Structural Chemical Analysis 
Assembly of catalytic subunits of aspartate transcarbamoylase 
from Escherichia coli, 6:6552 
LYMPHOCYTES 
Immune Reactions 
Rat analog of the mouse theta antigen, 6:6606 
Transformations 
Human alpha-fetoprotein and prostaglandins suppress human 
lymphocyte transformation by different mechanisms, 6:6599 
LYMPHOID CELLS 
See LYMPHOCYTES 
LYSOZYME 
Biochemical Reaction Kinetics 
Dynamical deductions from nuclear magnetic resonance 
relaxation measurements at the water-protein interface, 
6:6494 
Renaturation of reduced hen egg white lysozyme containing 
two blocked sulfhydry! groups, 6:6549 


ERA Vol.6,No.5/ 80S 


Water-protein interactions, 6:6505 
Intermediate Structure 
Conformations and conformational dynamics of proteins in 
solution studied by nuclear magnetic double resonance, 
6:6578 
Structural Chemical Analysis 
Detection of intramolecular interactions of lysyl and N- 
terminal amino groups of reductively methylated proteins by 
13C nuclear magnetic resonance, 6:6510 
Structure dynamics of proteins by hydrogen exchange 
methods, 6:6575 


MA 754 
See NICKEL BASE ALLOYS 
MA 956 
See IRON BASE ALLOYS 
MACHINE TOOLS 
A 
Technology of machine tools. Volume 2. Machine tool systems 
management and utilization, 6:6364 (UCRL—52960-2) 
Control Systems 
Machine tool task force, 6:6366 (UCRL—85004) 
Fabrication 
Machine tool task force, 6:6366 (UCRL—85004) 
Performance 
Machine tool task force, 6:6366 (UCRL—85004) 
Technology Assessment 
Machine tool task force, 6:6366 (UCRL—85004) 
Technology of machine tools. Volume 2. Machine tool systems 
management and utilization, 6:6364 (UCRL—52960-2) 
MAGNESIUM 
Absorption Spectroscopy 
Spokane NTMS 1° x 2° quadrangle area, Washington-Idaho- 
Montana. Supplemental data report: National Uranium 
Resource Evaluation program, hydrogeochemical and stream 
sediment reconnaissance, 6:5776 (GJBX—195(80)) 
MAGNESIUM 26 TARGET 
Pion Plus Reactions 
Pion double charge exchange (80 to 300 MeV), 6:6730 (LA— 
8456-PR) 
MAGNESIUM ALLOYS 
Embrittlement 
Studies of hydrogen embrittlement and stress-corrosion 
cracking in an aluminum-zinc-magnesium alloy (5.6 Zn - 2.6 
Mg), 6:6258 (DOE/ER/01198—1325) 
Stress Corrosion 
Studies of hydrogen embrittlement and stress-corrosion 
cracking in an aluminum-zinc-magnesium alloy (5.6 Zn - 2.6 
Mg), 6:6258 (DOE/ER/01 198—1325) 
MAGNET COILS 
Fabrication 
Anodized aluminum foil coil with 538°C capabilities. Final 
report, 6:6351 (BDX—613-2525) 
MAGNETIC COILS 
See MAGNET COILS 
MAGNETOHYDRODYNAMIC GENERATORS 
See MHD GENERATORS 
MAINTENANCE FACILITIES 
Cost 
Fleet servicing facilities for testing and maintaining rail and 
truck radioactive waste transport systems, 6:5805 (CONF- 
801115—35) 
Design 
Fleet servicing facilities for testing and maintaining rail and 
truck radioactive waste transport systems, 6:5805 (CONF- 
801115—35) 
MAIZE 
Acid Hydrolysis 
Fuels and chemicals from biomass, 6:5925 
By-Products 
Final technical report, 6:6205 (DOE/R5/10118—1) 
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Fermentation 
Fuels and chemicals from biomass, 6:5925 


Radiation Doses 
Comparison of the COMRADEX-IV and AIRDOS-EPA 
methodologies for estimating the radiation dose to man from 
radionuclide releases to the atmosphere, 6:5847 
(ORNL/TM—6495) 
MANAGEMENT 


See also LOAD MANAGEMENT 
NUCLEAR MATERIALS MANAGEMENT 


Computer Codes 
Project Management Code. Part 2. Conceptual design, 6:6800 
(UCID—18847(Pt.2)) 
MANGANESE 
Absorption Spectroscopy 
Spokane NTMS 1° x 2° quadrangle area, Washington-Idaho- 
Montana. Supplemental data report: National Uranium 
Resource Evaluation program, hydrogeochemical and stream 
sediment reconnaissance, 6:5776 (GJBX—195(80)) 
Activation Analysis 
Boston 1° x 2° NTMS area, Massachusetts, and New 
Hampshire. Data report (abbreviated): National Uranium 
Resource Evaluation program, hydrogeochemical and stream 
sediment reconnaissance, 6:5791 (GJBX—255(80)) 
MANGANESE 54 
Radionuclide Kinetics 
Transfer coefficients of radionuclides secreted in milk of dairy 
cows, 6:6645 
MANGANESE OXIDES 
Crystal Field 
Electronic structure of lanthanum perovskites with 3d 
transition elements, 6:6276 
Electronic Structure 
Electronic structure of lanthanum perovskites with 3d 
transition elements, 6:6276 
MANIPULATORS 
Protection, transfer, and maintenance of the MA23 bilateral 
servomanipulator, 6:5801 
MANPOWER 
Evaluation 
Construction labor assessment for solvent-refined-coal project I 
at phase zero, 6:5671 (ORAU—173) 
Regional Analysis 
Construction labor assessment for solvent-refined-coal project I 
at phase zero, 6:5671 (ORAU—173) 
MANURES 
Gasification 
Application of SGFM technology to alternate feedstocks. 
Phase III, 6:5853 (DOE/ET/20041—T1) 
MANY-BODY PROBLEM 
Ground States 
Monte Carlo methods in quantum many-body problems, 6:6762 
Monte Carlo Method 
Monte Carlo methods in quantum many-body problems, 6:6762 
MARINE ECOSYSTEMS 
See AQUATIC ECOSYSTEMS 
MARINE RISERS 
Design 
Connecting assembly and method (Patent), 6:5732 
MARYLAND 
Coal Reserves 
Coal market analysis issues. Final report, 6:5725 (EPRI-EA— 
1575) 
MASS TRANSFER 
Augmentation 
Bibliography of US patents on augmentation of convective 
heat and mass transfer, 6:6390 (COO—4649-14) 
MASSACHUSETTS 
Geochemical Surveys 
Boston 1° x 2° NTMS area, Massachusetts, and New 
Hampshire. Data report (abbreviated): National Uranium 
Resource Evaluation program, hydrogeochemical and stream 
sediment reconnaissance, 6:5791 (GJBX—255(80)) 
MATERIALS HANDLING 
Cask loading technique for delicate samples at the hot fuel 
examination facility, 6:6064 


Training 
Training facility for criticality safety, 6:6365 (UCRL—82780) 
TERIALS TESTING 


See also NONDESTRUCTIVE TESTING 
Physical Radiation Effects 
DNA/SNLA commonality program, 6:6425 (SAND—80- 
2321C) 
Standardization 
DNA/SNLA commonality program, 6:6425 (SAND—80- 
2321C) 
MAXWELL-BOLTZMANN EQUATION 
See BOLTZMANN EQUATION 
MECHANICAL DECLADDING 
Remote examination of shroud tubes in liquid-metal fast 
breeder reactor fuel elements, 6:6065 
MECHANICAL TRANSMISSIONS 
Control Systems 
Control considerations for a flywheel hybrid automobile with a 
mechanical continuously-variable transmission, 6:6239 
(CONF-801022—) 
Design 
High-efficiency hydrostatic vehicular drive system (Patent), 
6:6254 
MEDICAL CENTERS 
See also HOSPITALS 
Geothermal Space Heating 
Heating facilities, Stepping Stones Rehabilitation Center, 
Klamath Falls, Oregon, 6:5989 (DOE/BP/15325—T6) 
MELANOMAS 
Proteins 
$100 protein is present in cultured human malignant 
melanomas, 6:6591 
MEMBRANES 
See also CELL MEMBRANES 
Structural Chemical Analysis 
Investigation of secondary structures and macromolecular 
interactions in bacteriophage P22 by laser Raman 
spectroscopy, 6:6527 
New method for determining protein secondary structure by 
laser Raman spectroscopy applied to fd phage, 6:6526 
Structure of filamentous bacteriophage Pf1, 6:6528 
MENDELEVIUM 
Chemical Properties 
Chemical properties of mendelevium, 6:6342 (UCRL—85169) 
MERISTEMS 
DNA Replication 
Replication of chromosomal DNA fibers of root meristem cells 
of higher plants, 6:6602 
MESON RESONANCES 
See also CHARMED MESON RESONANCES 
D RESONANCES 
D-1865 RESONANCES 
ETA-958 RESONANCES 
OMEGA-784 RESONANCES 


PSI RESONANCES 
UPSILON RESONANCES 


Particle Production 
Scalar mesons in 77 and K-barK: Results of a unitary 
amplitude analysis, 6:6706 
MESSENGER-RNA 
Biological Effects 
Differential effects on RNA translation by a KCI extract of 
reticulocyte ribosomes: characteristics of an inhibitory 
fraction, 6:6596 
METACERCARIAE 
See LARVAE 
METAL INDUSTRY 
See also MINERAL INDUSTRY 
Fuels 
Industrial coal utilization, 6:5713 (CONF-7904102—) 
Furnaces 
High temperature reactor (Patent), 6:6367 
METALS 
See also RARE EARTHS 
Decontamination 
Decontamination of metals using chemical etching (Patent), 
6:6343 





METAMORPHIC ROCKS 
Lithology 
Cordilleran metamorphic core complexes and their uranium 
favorability. Final report (Arizona, California, Idaho, 
Montana, Nevada, Utah, Washington), 6:5775 (GJBX— 
258(80)) 
Orogenesis 
Cordilleran metamorphic core complexes and their uranium 
favorability. Final report (Arizona, California, Idaho, 
Montana, Nevada, Utah, Washington), 6:5775 (GJBX— 
258(80)) 
METHANATION 
Catalysts 
Process of catalytic methanation (Patent), 6:5857 
Deposits 
Preparation of a coal conversion systems technical data book. 
Annual report, May 1, 1978-April 30, 1979, 6:5683 (FE— 
2286-48) 
METHANE 
Adsorption 
Adsorption/desorption studies of gases through shales, 6:5772 
(DOE/METC/12142—26) 
Biosynthesis 
Biogasification of pretreated Reed Sedge peat, 6:5860 (CONF- 
800876—1) 
Membrane-controlled digestion: anaerobic production of 
methane and organic acids, 6:5859 
Combustion Kinetics 
Rate coefficients of combustion/fuel conversion reactions by 
high-temperature photochemistry. Progress report, 
September 1, 1979-August 31, 1980 (400 to 1700 K and 1200 
to 2600 K), 6:6345 (COO—4169-5) 
Desorption 
Adsorption/desorption studies of gases through shales, 6:5772 
(DOE/METC/12142—26) 
Electronic Structure 
Valence bond orbital model as an interpretive framework for 
understanding electronic structure, 6:6321 
Production 
Energy from marine biomass. Quarterly report, July 1- 
September 30, 1978, 6:5891 (DOE/ET/11017—T1) 
Process of catalytic methanation (Patent), 6:5857 
Separation 
Cryogenic methane separation/catalytic hydrogasification 
process analysis. Quarterly report, 6:5650 
(DOE/ET/10325—T3) 
Solubility 
Aqueous solubility of methane at elevated pressures and 
temperatures, 6:5999 
Synthesis 
Chemical characteristics of the volcanic gases from 
Nyiragongo lava lake and the generation of CH,-rich fluid 
inclusions in alkaline rocks, 6:5973 
METHANOL 
Combustion Properties 
Utiization of alternate fuels in diesel engines, 6:6221 (COO— 
4530-1) 
Comparative Evaluations 
Integrated system for coal-methanol liquefaction and slurry 
pipeline transportation. Final report (In slurry transport), 
6:5649 (DOE/CS/51884—T1) 
Economic Analysis 
Indirect conversion of coal to methanol and gasoline: product 
price vs product slate, 6:5647 (CONF-801142—3(Draft)) 
Fuel Substitution 
Methanol as a fuel: economic consequences, 6:5854 (NE—1980- 
1) 
Prices 
Available technology for indirect conversion of coal to 
methanol and gasoline: a technology and economics 
assessment (Technology assessment and comparative 
evaluation of available processes), 6:5861 (CONF-801210— 
10(Draft)) 
Production 
Available technology for indirect conversion of coal to 
methanol and gasoline: a technology and economics 
assessment (Technology assessment and comparative 
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evaluation of available processes), 6:5861 (CONF-801210— 
10(Draft)) 
Catalytic gasification of wood residues for methanol 
generation, 6:5910 (MASEC-CF—80-005) 
Synthesis 
Energy balances in the production and end-use of methanol 
derived from coal, 6:5865 (DOE/PE/70151—T4) 
Indirect conversion of coal to methanol and gasoline: product 
price vs product slate, 6:5647 (CONF-801142—3(Draft)) 
Integrated system for coal-methanol liquefaction and slurry 
pipeline transportation. Final report (In slurry transport), 
6:5649 (DOE/CS/51884—T 1) 
Methanol synthesis, 6:5871 
METHANOL FUELS 
Energy Balance 
Energy balances in the production and end-use of methanol 
derived from coal, 6:5865 (DOE/PE/70151—T4) 
METHANOL PLANTS 
Operating Cost 
Methanol as a fuel: economic consequences, 6:5854 (NE—1980- 
1) 
METHEMOGLOBIN 
Thermodynamic 
Volume changes of globular protein association, 6:6503 
METHYLBENZENE 
See TOLUENE 
3-METHYLCHOLANTHRENE 
Comparative Evaluations 
Comparison of the skin tumor initiating activity of 3- 
methylcholanthrene and 3,11-dimethylcholanthrene in mice, 
6:6657 
MHD GENERATORS 
Diagnostic Techniques 
Diagnostic techniques in combustion MHD flows, 6:6689 
MICROSPHERES 
Radioph ticals 
Tantalum-178 radiopharmaceuticals for lung and liver imaging, 
6:6622 
MICROSTRUCTURE 
Anisotropy 
Structural distribution and rotational disorder in myoglobin 
crystals, 6:6582 
MICROWAVE POWER TRANSMISSION 
Environmental Impacts 
Impact of SPS heating on VLF, LF, and MF 
telecc ications systems ascertained by experimental 
means, 6:5880 (DOE/ER/10003—T1) 
MIDDLE DISTILLATES 
See PETROLEUM DISTILLATES 
MILK 
Radioisotopes 
Transfer coefficients of radionuclides secreted in milk of dairy 
cows, 6:6645 
MINE-MOUTH GENERATING PLANTS 
See COAL MINES 
FOSSIL-FUEL POWER PLANTS 
MINERAL INDUSTRY 
See also CHEMICAL INDUSTRY 
COAL INDUSTRY 
METAL INDUSTRY 
OIL SHALE INDUSTRY 
PETROLEUM INDUSTRY 
Legal Aspects 
Rocky Mountain Mineral Law Institute, 6:5726 
Meetings 
Rocky Mountain Mineral Law Institute, 6:5726 
MINERAL OIL 
See LUBRICANTS 
MINERAL OILS 
Viscosity 
Viscosity-pressure correlation of liquids, 6:6325 
MINERALS 
See also GYPSUM 
PEROVSKITES 
SILICA 
ZEOLITES 
Catalytic Effects 
Effects of catalysts on short contact time coal liquefaction, 
6:5675 (SAND—80-2527C) 
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Mechanisms and kinetics of coal hy drogenation, 6:5653 
(DOE/ET/14881—3) 
MINING EQUIPMENT 
Cutting Tools 
Application of water jet assisted dra g bit and pick cutter for 
the cutting of coal measure rocks. Final technical report, 
6:5696 (DOE/ET/12463—1) 
Design 
Machine for mining tar sands having rearwardly directed 
exhaust related to conveyor trougt | (Patent), 6:5773 
Jets 
Application of water jet assisted drag bit and pick cutter for 
the cutting of coal measure rocks. I ‘inal technical report, 
6:5696 (DOE/ET/12463—1) 
MOBIL M-GASOLINE PROCESS 
See also SYNTHETIC FUELS 
Comparative Evaluations 
Energy balances in the production anc! end-use of methanol 
derived from coal, 6:5865 (DOE/PE:/70151—T4) 
Energy Analysis 
Energy balances in the production and end-use of methanol 
derived from coal, 6:5865 (DOE/PE /70151—T4) 
Energy Balance 
Energy balances in the production and end-use of methanol 
derived from coal, 6:5865 (DOE/PE, /70151—T4) 
MODELS (FLOW) 
See FLOW MODELS 
MODELS (PLASMA) 
See PLASMA SIMULATION 
MODELS (STAR) 
See STAR MODELS 
MOLDING MATERIALS 
Curing 
Characterization of fiberglass-filled dially 1 phthalate plastic 
molding resins and molded parts, 6:628 0 (MLM—2766) 
MOLECULAR IONS 
Electron Detachment 
Critical binding of electron—dipole rotor systems; 
electronically excited states, 6:6676 
Excited States 
Critical binding of electron—dipole rotor systems; 
electronically excited states, 6:6676 
MOLECULAR STRUCTURE 
Biological Models 
Hierarchic model for the self-assembly of ¢ ;lobular proteins, 
6:6547 
Structure of haptoglobin heavy chain and « ther serine protease 
homologs by comparative model buildin; 3. 6:6519 


Illustrated museum of protein structures, 6: 6516 
Enzyme Activity 
Correlations between internal mobility and stabiliy of globular 
proteins, 6:6570 
Hydrogen isotope exchange kinetics of sing le protons in bovine 
pancreatic trypsin inhibitor, 6:6571 
Locus of the catalytic sites of UDP-glucose dehydrogenase in 
the native enzyme hexamer as delineated by fluorescence 
energy transfer, 6:6522 
Transient conformational states in proteins fi sllowed by 
differential labeling, 6:6567 
Free Enthalpy 
Thermodynamics of macromolecuar associat ion reactions: 
analysis of forces contributing to stabilizat ion, 6:6500 
Genetic Variability 
Does the genetic type of collagen determine fibril structure, 
6:6521 
Infrared Spectra 
Heme-protein structural interactions in hem< »globin studied by 
Fourier transform infrared spectroscopy, ¢ 5:6520 
Mathematical Models 
DNA and protein packing in type I filament ous bacteriophage, 
6:6529 
Nuclear Magnetic Resonance 
Chromium (III)-nucleotide complexes as par amagnetic probes 
for catalytic sites of phosphoryl transfer e nzymes, 6:6523 


MONTANA 
Radiometric Surveys 


Deuterium nuclear magnetic resonance of specifically labeled 
native collagen: investigation of protein molecular dynamics 
using quadrupolar echo technique, 6:6568 

Nuclear magnetic resonance of the filamentous bacteriophage 
fd, 6:6569 

Perturbed Angular Correlation 
Time differential perturbed angular correlation measurements 
in metal ion complexed ATP, 6:6587 
Stabilization 
Charge transfer stabilization of hemoglobin structures, 6:6502 
Three-Dimensional! Calculations 
Loop penetration in proteins, 6:6518 
MOLECULE COLLISIONS 


See also ATOM-MOLECULE COLLISIONS 
JON-MOLECULE COLLISIONS 


Inelastic Scattering 
Rainbow scattering in inelastic molecular collisions, 6:6678 
MOLLUSCS 
Populations 
Battling overgrowths of dreissena at hydroelectric power 
plants, 6:6486 (ORNL-tr—4705) 
MOLTEN SALTS 
Thermodynamic Properties 
Calculation of thermodynamic properties of multicomponent 
ionic reciprocal systems, 6:6688 
MOLYBDENUM 
Absorption Spectroscopy 
Spokane NTMS 1° x 2° quadrangle area, Washington-Idaho- 
Montana. Supplemental data report: National Uranium 
Resource Evaluation program, hydrogeochemical and stream 
sediment reconnaissance, 6:5776 (GJBX—195(80)) 
MOLYBDENUM ALLOYS 
Mechanical Properties 
Development of a high strength, hydrogen-resistant austenitic 
alloy (Fe-36 Ni-3 Ti-3 Ta-1.3 Mo), 6:6264 (LBL—11239) 
Stress Relaxation 
Thermal stress relieving of dilute uranium alloys, 6:6265 
(SAND—80-1441C) 
MOLYBDENUM COMPOUNDS 
NMR Spectra 
Protonic species in H/sub 1.7/MoOs, 6:6299 
Photoelectron Spectroscopy 
Protonic species in H/sub 1.7/MoOs, 6:6299 
MOLYBDENUM OXIDES 
Calcination 
Surface spectroscopic study of molybdenum-alumina catalysts 
using x-ray photoelectron, ion-scattering, and Raman 
spectroscopies, 6:6298 
Catalytic Effects 
Surface spectroscopic study of molybdenum-alumina catalysts 
using x-ray photoelectron, ion-scattering, and Raman 
spectroscopies, 6:6298 
Structural Chemical Analysis 
Surface spectroscopic study of molybdenum-alumina catalysts 
using x-ray photoelectron, ion-scattering, and Raman 
spectroscopies, 6:6298 
MONITORS (REACTOR) 
See REACTOR CONTROL SYSTEMS 
MONOCYTES 
Molecular Structure 
Fractionation, characterization, and subcellular localization of 
colony-stimulating activities released by the human 
monocyte-like cell line, GCT, 6:6590 
MONTANA 
Geochemical Surveys 
Spokane NTMS 1° x 2° quadrangle area, Washington-Idaho- 
Montana. Supplemental data report: National Uranium 
Resource Evaluation program, hydrogeochemical and stream 
sediment reconnaissance, 6:5776 (GJBX—195(80)) 
Geology 
Regional investigation for occurrences of radioactive quartz- 
pebble conglomerates in the Precambrian of southwestern 
Montana. Geologic and radiometric investigation of 
Precambrian metaquartzites and metaconglomerates. Final 
report, 6:5789 (GJBX—252(80)) 
Radiometric Surveys 
Regional investigation for occurrences of radioactive quartz- 
pebble conglomerates in the Precambrian of southwestern 





Montana. Geologic and radiometric investigation of 
Precambrian metaquartzites and metaconglomerates. Final 
report, 6:5789 (GJBX—252(80)) 
Uranium Deposits 
Cordilleran metamorphic core complexes and their uranium 
favorability. Final report, 6:5775 (GJBX—258(80)) 
MOTION 
Atomic Models 
Diffraction analysis of motion in proteins, 6:6588 
MOUNTAINS 
See also COLORADO PLATEAU 
Geological Surveys 
Cordilleran metamorphic core complexes and their uranium 
favorability. Final report (Arizona, California, Idaho, 
Montana, Nevada, Utah, Washington), 6:5775 (GJBX— 
258(80)) 
MULTIPHASE FLOW 
Porous Materials 
Experiments of transient condensing flow through a porous 
medium’, 6:6394 
MULTIWIRE PROPORTIONAL CHAMBERS 
See also DRIFT CHAMBERS 
CAMAC System 
MSHAM: a multi-hit sample and hold multiplexer, 6:6433 
(SLAC-PUB—2632) 
MUNICIPAL WASTES 
Pyrolysis 
Apparatus for solid waste pyrolysis (Patent), 6:6408 
Waste Processing 
Apparatus for solid waste pyrolysis (Patent), 6:6408 
Apparatus for processing municipal solid waste and sewage 
sludge (Patent), 6:6409 
MUON-NUCLEON INTERACTIONS 
Inclusive Interactions 
Measurement of the charm structure function and its role in 
scale noninvariance, 6:6705 
MUONS 
Particle Production 
Inclusive muon production at c.m. energies 12 to 31.6 GeV, 
6:6704 
MUSCLES 
See also MYOCARDIUM 
Molecular Structure 
Electrostatic forces in muscle and cylindrical gel systems, 
6:6497 
Structural Chemical Analysis 
Measurements of the electric charge and ion-binding of the 
protein filaments in intact muscle and cornea, with 
implications for filament assembly, 6:6509 
MUSEUMS 
See EDUCATIONAL FACILITIES 
MUSSELS 
See MOLLUSCS 
MUTAGENESIS 
Biological Repair 
Postreplication repair and the susceptibility of Chinese hamster 
cells to cytotoxic and mutagenic effects of alkylating agents, 
6:6656 
MYOCARDIUM 
Biological Localization 
Assessment of potassium-38 as a myocardial agent, 6:6628 
(COO—4268-7(80)) 
Positron Computed Tomography 
Positron tomography of the heart, 6:6625 
Radionuclide Kinetics 
Positron tomography of the heart, 6:6625 
MYOGLOBIN 
Structural Chemical Analysis 
Electrostatic stabilization in sperm whale and harbor seal 
myoglobins, 6:6498 
Structural dynamics of liganded myoglobin, 6:6565 
Structural distribution and rotational disorder in myoglobin 
crystals, 6:6582 
Studies of dynamical processes in photodissociated 
carboxyhemeproteins using time resolved resonance Raman 
scattering, 6:6583 
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NATIONAL ACCELERA1'3R LABORATORY 
See FERMILAB ACCELERA19R 
NATIONAL ENERGY ACT 

National Energy Act - coal combustion aspects, 6:6153 
(CONF-7904102—) 

Overview of the Pow ¢:rplant and Industrial Fuel Use Act of 
1978, 6:6154 (CONF *-7904102—) 

NATIONAL ENERGY SE (CURITY CORPORATION 
See SYNTHETIC FUELS Ct) RPORATION 
NATURAL GAS 
Chemical Composition 

Natural gas in Lake Erie: a reconnaissance survey of 
discharges from an offshore drilling rig, 6:5766 (ANL/ES— 
85) 

Physical Properties 

Natural gas in Lake !Erie: a reconnaissance survey of 
discharges from ar: offshore drilling rig, 6:5766 (ANL/ES— 
85) 

Transport 

Capital requirements; for the transportation of energy materials: 
1979 arc estimates, 6:6157 (DOE/EIA/10617—T2) 

National energy tres isportation study, 6:6150 (DOE/TIC— 
11362) 

NATURAL GAS DEPQ SITS 
Exploration 

Chemical analysis cof Devonian shales: organic carbon content, 
6:5760 (DOE/M]) 2TC/12142—26) 

Geologic and geoc! nemical studies of the New Albany Shale 
Group (Devonia n-Mississippian) in Illinois. Final report, 
6:5753 (DOE/MiETC/12142—26) 

Hydrocarbon cont ent and composition, 6:5762 
(DOE/METC/ 12142—26) 

Organic petrogre hy, 6:5758 (DOE/METC/12142—26) 

Hydraulic Fracturiny z 

Hydraulic fractu ing and associated stress modeling for the 
Eastern Gas Sh ales Project. Final report, April 1, 1979 to 
November 15, 1980, 6:5769 (DOE/MC/10514—T1) 

Hydraulic fractur ing and associated stress modeling for the 
Eastern Gas Stiales Project. Final report, 6:5770 
(DOE/METC,, /10514—28) 

Leasing 

Draft environm :ntal impact statement: proposed 1981 Outer 
Continental St ielf oil and gas lease sale, offshore the Mid- 
Atlantic states , 6:6484 (OCS—59) 

Nuclear Magnetic ] Logging 

Remote characte :rization of fluid saturation in Western sands. 
Progress repo: ‘t, April 1, 1979-March 31, 1980, 6:5765 (LA— 
8314-PR) 

Resource Assessme nt 
Natural gas pots :ntial in Illinois. Final report, 6:5764 
(DOE/METC >/12142—26) 
NATURAL GAS DI STRIBUTION SYSTEMS 
See also PIPELINES 
Seals 
Wet powder se: al for gas containment (Patent), 6:6417 
NATURAL GAS Fi ELDS 
Mathematical Mo dels 
Validation statu is of the VARGOW oil reservoir model, 6:5736 
(PNL—3478) | 
NATURAL GAS G: \THERING SYSTEMS 
See NATURAL GAS . DISTRIBUTION SYSTEMS 
NATURAL GAS IN DUSTRY 
Legal Aspects 
Rocky Mountai n Mineral Law Institute, 6:5726 
Meetings 
Rocky Mountaij n Mineral Law Institute, 6:5726 
NATURAL GAS W ELLS 
Hydraulic Fractur ing 
Low fluid loss ifoam (Patent), 6:5733 
Marine Risers 
Connecting ass¢-mbly and method (Patent), 6:5732 
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Offshore 
Natural gas in Lake Erie: a reconnaissance survey of 
discharges from an offshore drilling rig, 6:5766 (ANL/ES— 
85) 
Study of cementing practices applied to the shallow casing in 
offshore wells, 6:5767 (DOE/BETC/2273—1) 


Fluid pressure set and released well packer apparatus (Patent), 
6:5737 
Sonic Logging 
Acoustic logging for examination of the cement bonding of 
well casing (Patent), 6:5734 
Well Casings 
Acoustic logging for examination of the cement bonding of 
well casing (Patent), 6:5734 
Well Drilling 
Process and system for recovering solid particulate additives 
from a drilling fluid (Patent), 6:5741 
NEODYMIUM 
Electron Spin Resonance 
Characterization of nuclear waste forms by EPR spectroscopy, 
6:5815 (CONF-801124—20(Draft)) 
Impurities 
EPR investigations of impurities in the lanthanide 
orthophosphates, 6:6296 (CONF-801124—21(Draft)) 
Structural Chemical Analysis 
EPR investigations of impurities in the lanthanide 
orthophosphates, 6:6296 (CONF-801 124—21(Draft)) 
NEODYMIUM LASERS 
Gain : 
Gain saturation in Nd:doped laser materials, 6:6380 (UCID— 
18868) 
Performance 
Gain saturation in Nd:doped laser materials, 6:6380 (UCID— 
18868) 
NEOPLASMS 


See also CARCINOMAS 
MELANOMAS 


Biological Localization 

18F-4-fluoroestradiol and analogues as potential agents for 
detecting hormone dependent tumors, 6:6621 (COO—4268- 
7(80)) 

Labeled tertiary diamines as tumor-localizing agents in mice 
(Mice), 6:6620 (COO—4268-7(80)) 

Ru-103 and *’Ru transferrin as tumor-localizing agents, 6:6619 
(COO—4268-7(80)) 

Synthesis and evaluation of '*C-amino acids for pancreatic 
imaging, tumor localization, and regional amino acid 
transport measurement (Dogs, Rats), 6:6633 (COO—4268- 
7(80)) 

Morphology 

Serially transplantable chemically induced rat islet cell tumor, 

6:6654 
Positron Computed Tomography 

Bicarbonate pool visualization using '*CO2, 6:6617 (COO— 

4268-7(80)) 
Prediction Equations 

Moments of absorption time for a conditioned random walk, 

6:6812 
Radionuclide Kinetics 

Biomedical research with cyclotron produced radionuclides. 
Progress report, January 1, 1979-June 30, 1980 (Lead 
Abstract), 6:6612 (COO—4268-7(80)) 

Evaluation of chemotherapy on tumor uptake of N-13-L- 
glutamate and N-13-L-glutamine, 6:6614 (COO—4268-7(80)) 

Transmission Electron Microscopy 

Serially transplantable chemically induced rat islet cell tumor, 

6:6654 
Transplants 

Serially transplantable chemically induced rat islet cell tumor, 

6:6654 
NEPTUNIUM COMPOUNDS 
Chemical Preparation 

237Np Moessbauer spectra of neptunium(IV) tris(pyrazol-1-yl) 

borate compounds, 6:6339 (DP-MS—80-78) 
Structural Chemical Analysis 

237Np Moessbauer spectra of neptunium(IV) tris(pyrazol-1-yl) 

borate compounds, 6:6339 (DP-MS—80-78) 


NETHERLANDS 
Flywheel Energy Storage 

Overview of the flywheel technology programme in the 

Netherlands, 6:6107 (CONF-801022—) 
Research 

Overview of the flywheel technology programme in the 

Netherlands, 6:6107 (CONF-801022—) 
NEUTRINO REACTIONS 
Research Programs 
Physics, Computer Science and Mathematics Division. Annual 
report, 1 January-31 December 1979, 6:6700 (LBL—11085) 
NEUTRINO-DEUTERON INTERACTIONS 
Charged-Current Interactions 
Evidence for neutrino instability, 6:6707 
Cross Sections 
Evidence for neutrino instability, 6:6707 
Neutral-Current Interactions 
Evidence for neutrino instability, 6:6707 
NEUTRINO-NUCLEON INTERACTIONS 
Pair Production 

Observation of short-lived particles produced in high energy 

neutrino interactions, 6:6709 
NEUTRON REACTIONS 
Capture 

Recent measurements of neutron capture cross sections in the 

fission product mass region (3 to 200 keV), 6:6743 
Compound-Nucleus Reactions 

Total cross sections for the ®Li(n, a)*H reaction between 2 

and 10 MeV, 6:6737 
Fission 
Fission cross section for *4?Am.met (0.01 eV to 20 MeV), 
6:6752 
NEUTRON SOURCES 
(Excludes reactors even when used as neutron sources.) 
Accelerator Facilities 

Present status and future development of WNR, 6:6424 (LA- 

UR—80-2941) 
NEUTRON SPECTROMETERS 
Data Acquisition Systems 

CAMAC modular programmable function generator, 6:6437 

(ORNL/TM—7363) 
NEUTRON-NEUTRON LOGGING 

252Cf-based direct uranium logging system. Volume 1. Final 

report, 6:5790 (GJBX—254(80)(Vol.1)) 
NEVADA 
Geothermal Resources 

Nevada geothermal commercialization planning. Quarterly 
progress report, June 1-September 30, 1980, 6:5958 
(DOE/RA/50075—T2) 

Insolation 

Solar/hydro integration study. Technical progress report, 

February-July 1980, 6:5926 (DOE/SF/10505—4) 
Magnetic Surveys 

Airborne gamma-ray spectrometer and magnetometer survey: 
Lund quadrangle, Ely quadrangle, Nevada. Volume I. Final 
report, 6:5782 (GJBX—244(80)) 

Airborne gamma-ray spectrometer and magnetometer survey: 
Lund quadrangle, Nevada. Final report, 6:5784 (GJBX— 
244(80)(Vol.2)(Lund)) 

Airborne gamma-ray spectrometer and magnetometer survey: 
Ely quadrangle, Nevada. Final report, 6:5783 (GJBX— 
244(80)(Vol.2)(Ely)) 

Radiometric Surveys 

Airborne gamma-ray spectrometer and magnetometer survey: 
Lund quadrangle, Ely quadrangle, Nevada. Volume I. Final 
report, 6:5782 (GJBX—244(80)) 

Airborne gamma-ray spectrometer and magnetometer survey: 
Lund quadrangle, Nevada. Final report, 6:5784 (GJBX— 
244(80)(Vol.2)(Lund)) 

Airborne gamma-ray spectrometer and magnetometer survey: 
Ely qiadrangle, Nevada. Final report, 6:5783 (GJBX— 
244(80)(Vol.2)(Ely)) 

Resource Development 

Nevada geothermal commercialization planning. Quarterly 
progress report, June 1-September 30, 1980, 6:5958 
(DOE/RA/50075—T2) 
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Uranium Deposits 
Cordilleran metamorphic core complexes and their uranium 
favorability. Final report, 6:5775 (GJBX—258(80)) 
NEW ENGLAND 
See NORTH ATLANTIC REGION 
NEW HAMPSHIRE 
Geochemical Surveys 
Boston 1° x 2° NTMS area, Massachusetts, and New 
Hampshire. Data report (abbreviated): National Uranium 
Resource Evaluation program, hydrogeochemical and stream 
sediment reconnaissance, 6:5791 (GJBX—255(80)) 
NEW JERSEY 
Air Pollution 
Local visibility at Chester, New Jersey, 6:6450 (EML—383) 
Regional Baseline Station, Chester, New Jersey, 6:6453 
(EML—383) 
NEW MEXICO 
Earthquakes 
Earthquake catalog for northern New Mexico. Progress report, 
September 1973-December 1979, 6:6663 (LA—8579-PR) 
EHV AC Systems 
Proposed Four Corners-Ambrosia-Pajarito 500 kV transmission 
project. Final envir« tal statement, 6:6043 (INT-FES— 
77-29) 
Streams 
Evaluation of long term effects of thermal effluents on stream 
biota, 6:6476 (EMD—75-400) 
NICKEL 
Absorption Spectroscopy 
Spokane NTMS 1° x 2° quadrangle area, Washington-Idaho- 
Montana. Supplemental data report: National Uranium 
Resource Evaluation program, hydrogeochemical and stream 
sediment reconnaissance, 6:5776 (GJBX—195(80)) 
Sintering 
Sintering of a silica-supported nickel catalyst, 6:5858 
Sorptive Properties 
Hydrogen trapping in FCC metals, 6:6266 (SAND—80-8656) 
NICKEL 58 REACTIONS 
Fusion Reactions 
Dynamic influence of valence neutrons upon the complete 
fusion of massive nuclei, 6:6740 
NICKEL 58 TARGET 
Nickel 58 Reactions 
Dynamic influence of valence neutrons upon the complete 
fusion of massive nuclei, 6:6740 
NICKEL 64 REACTIONS 
Fusion Reactions 
Dynamic influence of valence neutrons upon the complete 
fusion of massive nuclei, 6:6740 
NICKEL 64 TARGET 
Nickel 58 Reactions 
Dynamic influence of valence neutrons upon the complete 
fusion of massive nuclei, 6:6740 
Nickel 64 Reactions 
Dynamic influence of valence neutrons upon the complete 
fusion of massive nuclei, 6:6740 
NICKEL ALLOYS 
See also NICKEL BASE ALLOYS 
Mechanical Properties 
Development of a high strength, hydrogen-resistant austenitic 
alloy (Fe-36 Ni-3 Ti-3 Ta-1.3 Mo), 6:6264 (LBL—11239) 
NICKEL BASE ALLOYS 
Chemical Composition 
Materials problems in fluidized-bed combustion systems. 
Appendix 6: Pretest characterization data. Finzl report, 
6:6413 (EPRI-CS—1449(App.6)) 
Metallography 
Materials problems in fluidized-bed combustion systems. 
Appendix 6: Pretest characterization data. Final report, 
6:6413 (EPRI-CS—1449(App.6)) 
NIOBIUM 
Absorption Spectroscopy 
Spokane NTMS 1° x 2° quadrangle area, Washington-Idaho- 
Montana. Supplemental data report: National Uranium 
Resource Evaluation prograsctionirigectOém 
sediment reconnaissance, 6:5776 (GJBX—195(80)) 
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NIOBIUM 93 TARGET 
Oxygen 16 Reactions 
Alpha-particle emission in deeply inelastic reactions of 204- 
MeV 0+ Nb, 6:6747 
NIOBIUM ALLOYS 
See also NIOBIUM BASE ALLOYS 
Stress Relaxation 

Thermal stress relieving of dilute uranium alloys, 6:6265 

(SAND—80-1441C) 
NIOBIUM BASE ALLOYS 
Fabrication 
Preparation of in-situ NbsSn-Cu wire by consumable arc 
melting, 6:6263 (IS-M—302) 
Superconducting Wires 
Use of in situ wire in small magnets, 6:6262 (IS-M—301) 
NITINOL HEAT ENGINES 
Design 

Development of a prototype heat engine for energy 
conservation. Progress report, April-June 1979, 6:5937 
(DOE/OR/06028—T5) 

Development of a prototype heat engine for energy 
conservation. Progress report, October-December 1979, 
6:5938 (DOE/OR/06028—T6) 

Operation 

Development of a prototype heat engine for energy 
conservation. Progress report, October-December 1979, 
6:5938 (DOE/OR/06028—T6) 

Performance Testing 

Development of a prototype heat engine for energy 
conservation. Progress report, April-June 1979, 6:5937 
(DOE/OR/06028—T5) 

Thermodynamics 

Energy production from waste heat by means of elastomers or 

memory metals, 6:6210 (STU—79-6394) 
Waste Heat Utilization — 
Energy production from waste heat by means of elastomers or 
memory metals, 6:6210 (STU—79-6394) 
NITRIC ACID 
Quantitative Chemical Analysis 
Search for an in-line nitric acid analyzer, 6:6286 (RFP—2986) 
NITROGEN 
Ion-Molecule Collisions 

Role of negative—molecular-ion resonances in collisional 

detachment: Cl” + No, 6:6680 
Photoionization 

Angular distribution of molecular K-shell Auger electrons: 

Spectroscopy of photoabsorption anisotropy, 6:6681 
NITROGEN 13 
Biological Accumulation 

18N-ammonia metabolism at rat lung, 6:6630 (COO—4268- 
7(80)) 

Metabolism of '*N-ammonia in portacaval shunted rats, 6:6629 
(COO—4268-7(80)) 

Metabolism of '*N-labeled ammonia and L-amino acids in 
normal and disease states (Rats), 6:6631 (COO—4268-7(30)) 

Positron Computed Tomography 
Positron tomography of the heart, 6:6625 
Tomography 

Pancreatic imaging with ‘*N-L-amino acids, 6:6615 (COO— 

4268-7(80)) 
NITROGEN 14 REACTIONS 
Elastic Scattering 

Comparative study of the scattering of light heavy ions using a 

folding model, 6:6741 
Fusion Reactions 

Breakup-fusion description of massive transfer reactions with 

emission of fast light particles, 6:6750 
NITROGEN 15 REACTIONS 
Elastic Scattering 

Comparative study of the scattering of light heavy ions using a 

folding model, 6:6741 
NITROGEN 16 
Energy Levels 


#cA) itd atmbalfB(y,7* )'° BDifferentialic 


e in the A(1236) region, 6:6734 
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NITROGEN DIOXIDE 
Photolysis 
Measurements of concentration probability density functions in 
reacting and nonreacting turbulent jets, 6:6348 
NITROGEN OXIDES 


See also NITROGEN DIOXIDE 
NITROUS OXIDE 


Monitoring 
Trace gas concentrations, 6:6451 (EML—383) 
NITROSO COMPOUNDS 
Comparative Evaluations 
Postreplication repair and the susceptibility of Chinese hamster 
cells to cytotoxic and mutagenic effects of alkylating agents, 
6:6656 
NITROUS OXIDE 
Monitoring 
Ambient concentrations of halocarbons and nitrous oxide at 
Chester, 6:6448 (EML—383) 
NMR 
See NUCLEAR MAGNETIC RESONANCE 
NMR LOGGING 
See NUCLEAR MAGNETIC LOGGING 
NMR SPECTRA 
Spectral Shift 
Strategies for the use of lanthanide NMR shift probes in the 
determination of protein structure in solution, 6:6515 
NONDESTRUCTIVE TESTING 
Remote Handling Equipment 
Status of the nondestructive examination equipment for the 
fuels and materials examination facility, 6:6355 (HEDL-SA— 
2180-FP) 
NON-EQUILIBRIUM PLASMA 
Electron Temperature 
Electron temperature profiles in the thermionic converter. 
TM79-0001, 6:6167 (DOE/ET/15422—5) 
NORTH ATLANTIC REGION 
See also MASSACHUSETTS 
NEW HAMPSHIRE 
Energy Policy 
New England Energy Congress: a blueprint for energy action. 
Final report, 6:6156 
Energy Supplies 
New England Energy Congress: a blueprint for energy action. 
Final report, 6:6156 
NORTH CAROLINA 
Geochemical Surveys 
National Uranium Resource Evaluation: Spartanburg 
Quadrangle, South Carolina and North Carolina, 6:5792 
(GJQ—004(80)) 
Gravity Surveys 
National Uranium Resource Evaluation: Spartanburg 
Quadrangle, South Carolina and North Carolina, 6:5792 
(GIQ—004(80)) 
Magnetic Surveys 
National Uranium Resource Evaluation: Spartanburg 
Quadrangle, South Carolina and North Carolina, 6:5792 
(GJQ—004(80)) 
Radiometric Surveys 
National Uranium Resource Evaluation: Spartanburg 
Quadrangle, South Carolina and North Carolina, 6:5792 
(GJQ—004(80)) 
NUCLEAR DATA COLLECTIONS 
Meetings 
Minutes of the Fourth Annual Meeting of the Panel on 
Reference Nuclear Data, Brookhaven National Laboratory, 
November 1-2, 1979 (BNL, Nov. 1-2, 1979), 6:6722 (BNL- 
NCS—51250) 
NUCLEAR EVAPORATION 
See EVAPORATION MODEL 
NUCLEAR EXPLOSIONS 
See also UNDERGROUND EXPLOSIONS 
Environmental Impacts 
Surface-wave generation by underground nuclear explosions 
releasing tectonic strain, 6:6442 (UCRL—53062) 
NUCLEAR FACILITIES 


See also FUEL FABRICATION PLANTS 
FUEL REPROCESSING PLANTS 


NUCLEAR PHYSICS 
Information Needs 


Safety 
International cooperation in nuclear safety and licensing in the 
framework of the OECD Nuclear Energy Agency, 6:6102 
Site Surveys 
Transuranics in soil at DOE facilities. Site survey report, 
6:6473 (RFP—3107) 
NUCLEAR FIREBALL MODEL 
Multiple Production 
Radiation of pions from an expanding fireball, 6:6759 
NUCLEAR FUELS 
See also FUEL ELEMENTS 
FUEL SLURRIES 
LIQUID FUELS 
SPENT FUELS 


Fabrication 
Manufacture of nuclear fuel compacts (Patent), 6:5799 
Performance 
Performance of commercially produced mixed-oxide fuels in 
EBR-II, 6:6054 (HEDL-SA—2190-FP) 
Production 
Cost and availability of nuclear fuel in the 1980's, 6:5811 
(CONF-801230—1) 
Transport 
National energy transportation study, 6:6150 (DOE/TIC— 
11362) 
NUCLEAR MAGNETIC LOGGING 
Remote characterization of fluid saturation in Western sands. 
Progress report, April 1, 1979-March 31, 1980, 6:5765 (LA— 
8314-PR) 
NUCLEAR MAGNETIC RESONANCE 
Dynamic Function Studies 
Conformations and conformational dynamics of proteins in 
solution studied by nuclear magnetic double resonance, 
6:6578 
Hamiltonians 
Selectivity in multiple quantum nuclear magnetic resonance, 
6:6767 (LBL—11885) 
Quantum Mechanics 
Selectivity in multiple quantum nuclear magnetic resonance, 
6:6767 (LBL—11885) 
Structural Chemical Analysis 
Dynamical deductions from nuclear magnetic resonance 
relaxation measurements at the water-protein interface, 
6:6494 
NUCLEAR MATERIALS DIVERSION 
Nuclear proliferation and nuclear power: a review of the 
NASAP and INFCE studies, 6:5849 
NUCLEAR MATERIALS MANAGEMENT 
Quantitative Chemical Analysis 
Operational aspects of the New Brunswick Laboratory 
plutonium analytical chemistry facility, 6:5851 
NUCLEAR MATTER 
Equations of State 
Pion condensation in symmetric nuclear matter, 6:6761 
Ground States 
Monte Carlo methods in quantum many-body problems, 6:6762 
Pion Condensation 
Pion condensation in symmetric nuclear matter, 6:6761 
NUCLEAR MEDICINE 


See also RADIOPHARMACEUTICALS 
RADIOTHERAPY 


Image Processing 
Limits to image reconstruction from restricted angular input, 
6:6804 (LBL—11834) 
NUCLEAR MOLECULES 
(Transient structures formed in heavy-ion reactions, not to be 
confused with compound.) 
Transition Amplitudes 
Amplitude for transitions between molecular (two-center) 
channels, 6:6758 
NUCLEAR PHYSICS 
Information Needs 
Minutes of the Fourth Annual Meeting of the Panel on 
Reference Nuclear Data, Brookhaven National Laboratory, 
November 1-2, 1979 (BNL, Nov. 1-2, 1979), 6:6722 (BNL- 
NCS—51250) 





Programs 
Technical progress report, November 1, 1979-October 31, 
1980. Report NPL-865 (Univ. of Colorado), 6:6723 (COO— 
0535-768) 
NUCLEAR POTENTIAL 
Consistency of nuclear Dirac phenomenology with meson- 
nucleon interactions, 6:6760 
NUCLEAR POWER 
Safety 
Concepts, problems, and issues in developing safety goals and 
objectives for commercial nuclear power, 6:6094 
NUCLEAR POWER PLANTS 
Capacity 
Steam-electric plant construction cost and annual production 
expenses, 1978, 6:6019 (DOE/EIA—0033(78)) 
Capitalized Cost 
Steam-electric plant construction cost and annual production 
expenses, 1978, 6:6019 (DOE/EIA—0033(78)) 
Control Rooms 
Human factors engineering enhancement of nuclear power- 
plant control rooms, 6:6075 
Operating Cost 
Steam-electric plant construction cost and annual production 
expenses, 1978, 6:6019 (DOE/EIA—0033(78)) 
Radiation Menitoring 
Aerial radiological survey of the Rancho Seco Nuclear 
Generating Station, Clay Station, California, 18 January 1980 
to 1 February 1980, 6:6467 (EGG—1183-1761) 
Radioactive Waste Management 
Review of solid radioactive waste practices in light-water- 
cooled nuclear reactor power plants, 6:6078 
Reactor Protection Systems 
Common-mode/common cause failure: a review, 6:6100 
Seismic Effects 
Issues of soil-structure interaction and seismic input definition 
for nuclear power plants, 6:6095 
Site Surveys 
Meteorological measurement methods and diffusion models for 
use at coastal nuclear reactor sites, 6:6077 
Thermal Effluents 
Thermal ecology research at the Savannah River Plant: a 
review, 6:6483 
NUCLEAR PROPERTIES 
See also NUCLEAR RADII 
Nuclear Data Collections 
Nuclear data sheets, 6:6724 
NUCLEAR RADII 
Droplet-model theory of the neutron skin, 6:6754 
NUCLEAR REACTIONS 


See also DIRECT REACTIONS 
FUSION REACTIONS 
PHOTONUCLEAR REACTIONS 


Nuclear Data Collections 
Nuclear data sheets, 6:6724 
NUCLEAR SHIPS 
Safety 
International cooperation in nuclear safety and licensing in the 
framework of the OECD Nuclear Energy Agency, 6:6102 
NUCLEAR SPIN RESONANCE 
See NUCLEAR MAGNETIC RESONANCE 
NUCLEAR STRUCTURE 
Neutron Density 
Droplet-model theory of the neutron skin, 6:6754 
NUCLEAR WASTES 
See RADIOACTIVE WASTES 
NUCLEAR WEAPON TESTS 
See NUCLEAR EXPLOSIONS 
NUCLEASE (RIBONUCLEASE) 
See RNA-ASE 
NUCLEATION 
Biochemical Reaction Kinetics 
RNA-protein interactions in the assembly of tobacco mosaic 
virus, 6:6540 
Studies on the mechanism of assembly of tobacco mosaic virus, 
6:6541 
NUCLEI (CELLS) 
See CELL NUCLEI 
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NUCLEIC ACIDS 
See also DNA 
RNA 
Structural Chemical Analysis 
Hydrogen-deuterium exchange studies of proteins and nucleic 
acids, 6:6576 
NUCLEON-NUCLEON INTERACTIONS 


See also PROTON-NEUTRON INTERACTIONS 
PROTON-PROTON INTERACTIONS 


OPE Model 
Propagator and pionic vertex of a virtual nucleon, 6:6717 
NUCLEONS 
Form Factors 
Propagator and pionic vertex of a virtual nucleon, 6:6717 
Propagator 
Propagator and pionic vertex of a virtual nucleon, 6:6717 
NUCLEOPROTEIN 
Structural Chemical Analysis 
Biophysical discussions: proteins and nucleoproteins structure, 
dynamics, and assembly, 6:6595 
Hydrogen-deuterium exchange studies of proteins and nucleic 
acids, 6:6576 
Reconstitution and electron spin resonance spin labeling studies 
of nucleosomes, 6:6561 
Structure of a DNA unwinding protein and its complexes with 
oligodeoxynucleotides by X-ray diffraction, 6:6513 
ES 


Structure of a DNA unwinding protein and its complexes with 
oligodeoxynucleotides by X-ray diffraction, 6:6513 
NYMPHS 
See LARVAE 


Oo 


OAK RIDGE NATIONAL LABORATORY 
See ORNL 
OAK RIDGE RESEARCH REACTOR 
See ORR REACTOR 
OCEAN THERMAL POWER PLANTS 
Mist-Lift Cycles 
Mist flow ocean thermal energy process (Patent), 6:5931 
Technology Assessment 
Ocean thermal energy conversion: technology development, 
6:5932 
OFF-GAS SYSTEMS 
Maintenance 
Remotely replaceable and testable off-gas filter system for the 
new waste calcining facility, 6:5836 
OFFICE BUILDINGS 
Cogeneration 
Avoided costs associated with cogeneration: a case study of 
Con Ed, 6:6215 (BNL—51269) 
Solar Space Heating 
Solar project cost report for Blakedale Professional Center, 
Greenwood, South Carolina, 6:5946 (SOLAR/2014—78/60) 
Wyoming rural electric association, office building, Casper, 
Wyoming. Operation and maintenance manual, 6:5935 
(DOE/CS/31507—T1) 
Solar Water Heating 
Solar project cost report for Blakedale Professional Center, 
Greenwood, South Carolina, 6:5946 (SOLAR/2014—78/60) 
OFF-PEAK ENERGY STORAGE 
Redox Fuel Cells 
Improvement and scale-up of the NASA Redox Storage 
System, 6:6185 (DOE/NASA/12726—6) 
OFFSHORE DRILLING 
Marine Risers 
Connecting assembly and method (Patent), 6:5732 
OFFSHORE PLATFORMS 
Foundations 
System for connecting an underwater platform to an 
underwater floor (Patent), 6:6418 
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OHIO 
Coal Reserves 
Coal market analysis issues. Final report, 6:5725 (EPRI-EA— 
1575) 
OIL BURNERS 
Retrofitting 
Regional conversion to coal. Final report, 6:6026 (FE—2468- 
63) 
OIL FIELDS 
Mathematical Models 
Validation status of the VARGOW oil reservoir model, 6:5736 
(PNL—3478) 
OIL RESIDUES 
See PETROLEUM RESIDUES 
OIL SANDS 
Mining 


Machine for mining tar sands having rearwardly directed 
exhaust related to conveyor trough (Patent), 6:5773 
Solvent Extraction 
Process for selective recovery of relatively metals-free bitumen 
from tar sand using a halogenated aliphatic solvent in 
combination with a second solvent (Patent), 6:5774 
OIL SHALE INDUSTRY 
See also MINERAL INDUSTRY 
Environmental Impacts 
Effects of oil shale-related effluents on some benthic freshwater 
organisms, 6:6482 (LBL—9818) 
OIL SHALE MINING 


See also SURFACE MINING 
UNDERGROUND MINING 


Mining Equipment 
Machine for mining tar sands having rearwardly directed 
exhaust related to conveyor trough (Patent), 6:5773 
OIL SHALES 
See also BLACK SHALES 
Combustion 
Method for in-flight combustion of carbonaceous fuels 
(Patent), 6:5720 
OIL WELLS 
See also PETROLEUM 
Enhanced Recovery 
Secondary recovery process (Patent), 6:5744 
Fluid Injection 
Method of recovering petroleum from a subterranean reservoir 
incorporating an acylated polyether polyol (Patent), 6:5739 
Secondary recovery process (Patent), 6:5744 
Hydraulic Fracturing 
Low fluid loss foam (Patent), 6:5733 
Marine Risers 
Connecting assembly and method (Patent), 6:5732 
Offshore Drilling 
Study of cementing practices applied to the shallow casing in 
offshore wells, 6:5767 (DOE/BETC/2273—1) 
Packings 
Fluid pressure set and released well packer apparatus (Patent), 
6:5737 
Gelled water epoxy sand consolidation system (Patent), 6:5740 
Plugging 
Gelled water epoxy sand consolidation system (Patent), 6:5740 
Plugging fluid (Patent), 6:5742 
Sonic Logging 
Acoustic logging for examination of the cement bonding of 
well casing (Patent), 6:5734 
Steam Injection 
Scaled physical model studies of the steam drive process. First 
annual report, September 1977-September 1978, 6:5735 
(DOE/ET/12075—1) 
Valves 
Flapper valve (Patent), 6:5738 
Well Casings 
Acoustic logging for examination of the cement bonding of 
well casing (Patent), 6:5734 
Well Drilling 
Process and system for recovering solid particulate additives 
from a drilling fluid (Patent), 6:5741 
Well Spacing 
Oil well spacer fluids (Patent), 6:5743 


OLEFINS 
See ALKENES 
OLIGONUCLEOTIDES 
See NUCLEOTIDES 
OMEGA-784 RESONANCES 
Particle Production 
Inclusive high-p/sub T/ w0 and eta’ production at the ISR, 
6:6710 
ON-SITE POWER GENERATION 
Acid Electrolyte Fuel Cells 
Study of fuel cell on-site, integrated energy systems in 
residential/commercial applications, 6:6184 
(DOE/NASA/0089—80/1) 
Sellback 
Handbook on the sale of excess electricity by industrial and 
individual power producers under the Public Utility 
Regulatory Policies Act. Final report, 6:5882 (SERI/TR— 
98125-1) 
OPTICAL PYROMETERS 
Accuracy 
Very accurate pyrometer for general laboratory use, 6:6438 
Performance 
Very accurate pyrometer for general laboratory use, 6:6438 
OPTICAL SCANNERS 


SERI laser scanner system, 6:5921 (SERI/RR—612-733) 
ORBITAL SOLAR POWER PLANTS 
Environmental Impacts 

Impact of SPS heating on VLF, LF, and MF 
telecc ications systems ascertained by experimental 
means, 6:5880 (DOE/ER/10003—T1) 

OREGON 
Endangered Species 

Ecosystems related to the development of geothermal energy 

sources in the state of Oregon, 6:5982 (UCRL—15302) 
Geology 

Geological and subsidence issues related to the development of 
geothermal energy sources in the state of Oregon, 6:5980 
(UCRL—15302) 

Geothermal Resources 

Air quality impacts related to the development of geothermal 
energy sources in the state of Oregon, 6:5981 (UCRL— 
15302) 

Geological and subsidence issues related to the development of 
geothermal energy sources in the state of Oregon, 6:5980 
(UCRL—15302) 

Noise issues related to the development of geothermal energy 
sources in the state of Oregon, 6:5983 (UCRL—15302) 
Oregon geothermal environmental overview study, 6:5979 

(UCRL—15302) 

Socioeconomic issues related to the development of 
geothermal energy sources in the state of Oregon, 6:5977 
(UCRL—15302) 

Water resources and water quality impacts related to the 
development of geothermal energy sources in the state of 
Oregon, 6:5961 (UCRL—15302) 

Geothermal Systems 

Ecosystems related to the development of geothermal energy 

sources in the state of Oregon, 6:5982 (UCRL—15302) 
Ground Subsidence 

Geological and subsidence issues related to the development of 
geothermal energy sources in the state of Oregon, 6:5980 
(UCRL— 15302) 

Seismicity 

Geological and subsidence issues related to the development of 
geothermal energy sources in the state of Oregon, 6:5980 
(UCRL—15302) 

Terrestrial Ecosystems 

Ecosystems related to the development of geothermal energy 

sources in the state of Oregon, 6:5982 (UCRL—15302) 
Water Resources 

Water resources and water quality impacts related to the 
development of geothermal energy sources in the state of 
Oregon, 6:5961 (UCRL—15302) 

ORGANIC CHLORINE COMPOUNDS 
See also CHLORINATED ALIPHATIC HYDROCARBONS 








ORGANIC CHLORINE COMPOUNDS 





Nuclear Magnetic Resonance 
Intrinsic steric deuterium chemical shift isotope effects, 6:6330 
ORGANIC COMPOUNDS 
Sev also AMINES 
CHEMICAL FEEDSTOCKS 
HYDROCARBONS 
KETONES 
NUCLEIC ACIDS 
VUCLEOTIDES 
PROTEINS 
Biodegradation 
Carbon removal and nitrification in a rotating biological 
contractor under different steady-state conditions, 6:6218 
ORGANIC FLUORINE COMPOUNDS 
See also FLUORINATED ALIPHATIC HYDROCARBONS 
Chemical Preparation 
Synthesis of 'SF-precursor compounds, 6:6336 (COO—4268- 
7(80)) 
ORGANIC SOLVENTS 
Hydrogenation 
EDS coal liquefaction process development. Phase IV-V. 
Annual technical progress report, July 1, 1979-June 30, 1980, 
6:5668 (FE—2893-53) 
Recycling 
EDS coal liquefaction process development. Phase IV-V. 
Annual technical progress report, July 1, 1979-June 30, 1980, 
6:5668 (FE—2893-53) 
ORNL 
(Oak Ridge National Laboratory.) 
Radioactive Waste Disposal 
Evaluation of some Sr sources in the White Oak Creek 
drainage basin, 6:6471 (ORNL/TM—7290) 
Research Programs 
US Department of Energy thermal energy storage program, 
6:6137 (CONF-801154—1) 
Stationary Pollutant Sources 
Evaluation of some “Sr sources in the White Oak Creek 
drainage basin, 6:6471 (ORNL/TM—7290) 
ORNL RESEARCH REACTOR 
See ORR REACTOR 
ORR REACTOR 
Reactor Experimental Facilities 
Light Water Reactor-Pressure Vessel Surveillance project 
computer system, 6:6070 (ORNL/CSD/TM—135) 
OSTEOPOROSIS 
Chemotherapy 
Calcitonin treatment of osteoporosis, 6:6647 (BNL—28621) 
OSTEOSARCOMAS 
Radionuclide Kinetics 
Evaluation of chemotherapy on tumor uptake of N-13-L- 
glutamate and N-13-L-glutamine, 6:6614 (COO—4268-7(80)) 
OUTER CONTINENTAL SHELF 
See CONTINENTAL SHELF 
OXIDES 
Binding Energy 
Bond lengths in oxygen and halogen compounds of d and f 
elements, 6:6297 
Bond Lengths 
Bond lengths in oxygen and halogen compounds of d and f 
elements, 6:6297 
Molecular Structure 
Bond lengths in oxygen and halogen compounds of d and f 
elements, 6:6297 
OXIDOREDUCTASES 
Biological Pathways 
Flavoproteins, iron proteins, and hemoproteins as electron- 
transfer components of the sulfate-reducing bacteria, 6:6598 
Structural Chemical Analysis 
Locus of the catalytic sites of UDP-glucose dehydrogenase in 
the native enzyme hexamer as delineated by fluorescence 
energy transfer, 6:6522 
OXYGEN 
Chemical Reactions 
Associative ionization of uranium atoms and oxygen molecules, 
6:6674 
Structural materials evaluation for oxygen centrifugal 
compressors. Final report. Project 3528, Report XXXVI 
(High pressure oxygen; 150 references). 6:6362 (SORI- 
EAS—78-399) 
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OXYGEN 15 
Positron Computed Tomography 
Positron tomography of the heart, 6:6625 
OXYGEN 16 
Energy Levels 
Isospin mixing of particle-hole states in '°O, 6:6731 (LA— 
8456-PR) 
Giant Resonance 
Alpha and proton decay of the isoscalar E2 resonance in '*O 
and “Ca, 6:6733 
OXYGEN 16 REACTIONS 
Deep Inelastic Scattering 
Alpha-particle emission in deeply inelastic reactions of 204- 
MeV '*O+ Nb, 6:6747 
Fragmentation 
Alpha-particle emission in deeply inelastic reactions of 204- 
MeV *O+ *Nb, 6:6747 
Ternary Fission 
Light-particle spectra observed in central and peripheral 
collisions of '*O+?98U at 20 MeV/nucleon, 6:6753 
OXYGEN 16 TARGET 
Photonuclear Reactions 
Differentialphacross sections for '*O(y,7* )'®N and '°B(y,7* )'°B 
e in the A(1236) region, 6:6734 
Pion Minus Reactions 
Isospin mixing of particle-hole states in '*O (164 MeV), 6:6731 
(LA—8456-PR) 
Pion Plus Reactions 
Isospin mixing of particle-hole states in '*O (164 MeV), 6:6731 
(LA—8456-PR) 
Pion double charge exchange (80 to 300 MeV), 6:6730 (LA— 
8456-PR) 
Positive pion-nucleus elastic scattering at 20 MeV, 6:6744 
(LA—8456-PR) 
OXYGEN 17 REACTIONS 
Elastic Scattering 
Comparative study of the scattering of light heavy ions using a 
folding model, 6:6741 
OXYGEN 18 REACTIONS 
Elastic Scattering 
Comparative study of the scattering of light heavy ions using a 
folding model, 6:6741 
OXYGEN 18 TARGET 
Pion Plus Reactions 
Pion double charge exchange (80 to 300 MeV), 6:6730 (LA— 
8456-PR) 
OXYGEN EFFECT (RADIOBIOLOGY) 
See OXYGEN 
OZONE 
Monitoring 
Trace gas concentrations, 6:6451 (EML—383) 
Photolysis 
Measurements of concentration probability density functions in 
reacting and nonreacting turbulent jets, 6:6348 


P INVARIANCE 
Proton-Nucleon Interactions 
Parity violation in proton-nucleon scattering at 6 GeV/c, 
6:6695 (LA—8456-PR) 
PACIFIC NORTHWEST REGION 
See also IDAHO 
OREGON 
WASHINGTON 
Cogeneration 
Cogeneration in the Pacific Northwest, 6:6032 
PALLADIUM 
Catalytic Effects 
Isotopic exchange between deuterium and neohexane on 
supported platinum and palladium catalysts, 6:6329 
Purification 
Laser cleanup of Pt group metals, 6:6332 (UCID—18837) 
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Solvent Extraction 
Automated system for selective fission product separations 
applied to the study of '!*""5Pd, 6:6340 (EGG-PHYS— 
5260) 
PALLADIUM 107 
Laser Isotope Separation 
Laser cleanup of Pt group metals, 6:6332 (UCID—18837) 
PANCREAS 
Biological Localization 
Synthesis and evaluation of ‘'C-amino acids for pancreatic 
imaging, tumor localization, and regional amino acid 
transport measurement (Dogs, Rats), 6:6633 (COO—4268- 
7(80)) 
Tomography 
Pancreatic imaging with '*N-L-amino acids, 6:6615 (COO— 
4268-7(80)) 
PAPER 
Tensile Properties 
Material design properties of cellulosic flywheel rotor cores, 
6:6125 (CONF-801022—) 
PAPER INDUSTRY 
Energy Consumption 
Energy use in pulp and paper industry, 6:6211 (STU-I—174- 
1980) 
Energy Efficiency 
Energy use in pulp and paper industry, 6:6211 (STU-I—174- 
i980) 


Fuels 
Industrial coal utilization, 6:5713 (CONF-7904102—) 
Waste Product Utilization 
Biomass energy success stories: a portfolio illustrating current 
economic uses of renewable biomass energy, 6:5893 
(DOE/ET/23030—T1) 
PARABOLIC DISH COLLECTORS 
Efficiency 
Omnium-G parabolic dish optical efficiency: a comparison of 
two independent measurement techniques, 6:5952 
(SERI/TR—631-544) 
Performance Testing 
Omnium-G parabolic dish optical efficiency: a comparison of 
two independent measurement techniques, 6:5952 
(SERI/TR—631-544) 
PARABOLIC POINT COLLECTORS 
See PARABOLIC DISH COLLECTORS 
PARITY NONCONSERVATION 
See P INVARIANCE 
PARTIAL DIFFERENTIAL EQUATIONS 
Numerical Solution 
Automation of computational physics, 6:6808 (UCRL—52996) 
PARTICLE RESUSPENSION 
Mathematical Models 
Environmental radiation safety: plutonium/soil interactions for 
plutonium particles in soil, 6:6472 (PNL—3606) 
PASSIVE SOLAR HEATING SYSTEMS 


See also DIRECT GAIN SYSTEMS 
ROOF PONDS 


Parametric Analysis 
Effect of design parameter changes on the thermal 
performance of a transwall passive solar heating system, 
6:5939 (IS-M—299) 
Performance 
Effect of design parameter changes on the thermal 
performance of a transwall passive solar heating system, 
6:5939 (IS-M—299) 
PATIENTS 
Radionuclide Kinetics 
Biomedical research with cyclotron produced radionuclides, 
6:6613 (COO—4268-7(80)) 
PEACH BOTTOM-1 REACTOR 
Coolants 
Primary coolant chemistry of the Peach Bottom and Fort St. 
Vrain high-temperature gas-cooled reactors, 6:6050 (GA-A— 
16163) 
Steam Generators 
Steam generator materials performance in high temperature 
gas-cooled reactors, 6:6048 (GA-A—15836) 


PEACHES 
Food Processing 
Energy conservation in the canning industry. Phase I: 
identification and measurement of energy uses in food 
processing operations, 6:6214 
PEAT 
Anaerobic Digestion 
Biogasification of pretreated Reed Sedge peat, 6:5860 (CONF- 
800876—1) 
PENNSYLVANIA 
Coal Reserves 
Coal market analysis issues. Final report, 6:5725 (EPRI-EA— 
1575) 
PEP STORAGE RINGS 
(Positron-electron-proton storage ring.) 
Communications 
Tunnel radio communications system at Stanford Linear 
Accelerator Center, 6:6426 (SLAC-PUB—2567) 
Radio Equipment 
Tunnel radio communications system at Stanford Linear 
Accelerator Center, 6:6426 (SLAC-PUB—2567) 
Research Programs 
Physics, Computer Science and Mathematics Division. Annual 
report, 1 January-31 December 1979, 6:6700 (LBL—11085) 
PEPSIN 
Enzyme Activity 
Fluorescence energy transfer between porcine pepsin and 
dansyl-peptide inhibitor, 6:6585 
Structural Chemical Analysis 
Nanosecond segmental mobilities of tryptophan residues in 
proteins observed by lifetime-resolved fluorescence 
anisotropies, 6:6573 
PEPTIDE HYDROLASES 


See also CARBOXYPEPTIDASE 
CHYMOTRYPSIN 
PEPSIN 
TRYPSIN 


Structural Chemical Analysis 
Structure of haptoglobin heavy chain and other serine protease 
homologs by comparative model building, 6:6519 
PERFORATED PIPE DISTRIBUTORS 
See SPARGERS 
PERIODATES 
Adsorption 
Chemical Engineerig Division fuel cycle programs. Quarterly 
progress report, October-December 1979, 6:5814 (ANL—80- 
61) 
PEROVSKITES 
Crystal Field 
Electronic structure of lanthanum perovskites with 3d 
transition elements, 6:6276 
Electronic Structure 
Electronic structure of lanthanum perovskites with 3d 
transition elements, 6:6276 
PERSONNEL 
Radiation Doses 
Radiation exposure summary, 6:6635 (COO—4268-7(80)) 
Radiological considerations of phosphogypsum utilization in 
agriculture, 6:6638 (UCRL—84927) 
Radiation Protection 
Training facility for criticality safety, 6:6365 (UCRL—82780) 
PERSONNEL MONITORING 
New instruments for plant area and personnel monitoring, 
6:6658 (CONF-801210—14) 
Statistical analysis of the calibration procedure for personnel 
radiation measurement instruments, 6:6431 (IDO—12091) 
PETROCHEMICAL FEEDSTOCKS 
See CHEMICAL FEEDSTOCKS 
PETROLEUM 


See also OIL WELLS 
SHALE OIL 


Cracking 
Process for cracking hydrocarbons utilizing a mist of molten 
salt in the reaction zone (Patent), 6:5745 
Demetallization 
Extending life of demetallization catalyst (Patent), 6:5747 





PETROLEUM 
Enhanced Recovery 


Enhanced Recovery 
Method of recovering petroleum from a subterranean reservoir 
incorporating an acylated polyether polyol (Patent), 6:5739 
Secondary recovery process (Patent), 6:5744 
Mutagen Screening 
Polycyclic aromatic primary amines as determinant chemical 
mutagens in petroleum substitutes, 6:6652 
Pipelines 
Oil pipeline symposium, 6:5751 (DOE/EIA—0247) 
Prices 
Coal supply/demand, 1980 to 2000. Task 3. Resource 
applications industrialization system data base. Final review 
draft (USA; forecasting 1980 to 2000; sector and regional 
analysis), 6:5724 (DOE/RA/50211—T2) 
Thermal Cracking 
Process for cracking hydrocarbons utilizing a mist of molten 
salt in the reaction zone (Patent), 6:5745 
Transport 
Capital requirements for the transportation of energy materials: 
1979 arc estimates, 6:6157 (DOE/EIA/10617—T2) 
National energy transportation study, 6:6150 (DOE/TIC— 
11362) 
PETROLEUM COKE 
See PETROLEUM PRODUCTS 
PETROLEUM DEPOSITS 
See also OIL FIELDS 
Leasing 
Draft environmental impact statement: proposed 1981 Outer 
Continental Shelf oil and gas lease sale, offshore the Mid- 
Atlantic states, 6:6484 (OCS—59) 
PETROLEUM DISTILLATES 
Reformer Processes 
Distillate fuel-oil processing for phosphoric acid fuel-cell 
power plants, 6:6183 (DOE/ET/13323—2) 
PETROLEUM INDUSTRY 
See also MINERAL INDUSTRY 
Legal Aspects 
Rocky Mountain Mineral Law Institute, 6:5726 
Meetings 
Rocky Mountain Mineral Law Institute, 6:5726 
PETROLEUM PRODUCTS 


See also GASOLINE 
LUBRICATING OILS 


Demand Factors 
Stability of the demand for refined petroleum products in the 
United States, 6:6159 
Pipelines 
Oil pipeline symposium, 6:5751 (DOE/EIA—0247) 
PETROLEUM RESIDUES 
Combustion 
Method for in-flight combustion of carbonaceous fuels 
(Patent), 6:5720 
PHAGES 
See BACTERIOPHAGES 
PHASE TRANSFORMATIONS 
Energy Absorption 
Observation on the total energy of a system with phase 
changes, 6:6768 (ORNL/CSD—72) 
PHENOL 
Chemical Reactions 
Fossil energy program progress report for August 1980, 6:5644 
(ORNL/TM—7535) 
Fossil energy program progress report for September 1980, 
6:5645 (ORNL/TM—7573) 
PHENOLS 
See also PHENOL 
Cracking 
Round table meeting, chemical and physical valorization of 
coal, Liege, 9 and 10 November 1976, 6:5662 (EUR—5954) 
PHENYLAMINE 
See ANILINE 
PHOSPHATES 
Impurities 
EPR investigations of impurities in the lanthanide 
orthophosphates, 6:6296 (CONF-801124—21(Draft)) 
Structural Chemical Analysis 
EPR investigations of impurities in the lanthanide 
orthophosphates, 6:6296 (CONF-801124—21(Draft)) 
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PHOSPHORIC ACID ESTERS 


See also HDEHP 
Reaction Kinetics 
Heat capacity changes for the binding of 3’-cytidine 
monophosphate to Ribonuclease A, 6:6507 
Molecular Structure 
Structuring and relaxation effects in monolayers of di(2- 
ethylhexyl) phosphate, 6:6320 


Structuring and relaxation effects in monolayers of di(2- 
ethylhexyl) phosphate, 6:6320 
PHOSPHORUS 
Absorption Spectroscopy 
Spokane NTMS 1° x 2° quadrangle area, Washington-Idaho- 
Montana. Supplemental data report: National Uranium 
Resource Evaluation program, hydrogeochemical and stream 
sediment reconnaissance, 6:5776 (GJBX—195(80)) 
PHOSPHORUS 32 
Side Effects 
Irradiation of osseous tumors with **P/**P-HEDP, 6:6618 
(COO—4268-7(80)) 
PHOSPHORUS 33 
Side Effects 
Irradiation of osseous tumors with **P/**P-HEDP, 6:6618 
(COO—4268-7(80)) 
PHOSPHORYLASES 
See PHOSPHOTRANSFERASES 
PHOSPHOTRANSFERASES 
See also RNA-ASE 
Enzyme Activity 
Methylthioadenosine nucleoside phosphorylase activity in 
Drosophila melanogaster, 6:661 1 
Structural Chemical Analysis 
Chromium (III)-nucleotide complexes as paramagnetic probes 
for catalytic sites of phosphoryl transfer enzymes, 6:6523 
Subunit interactions and the allosteric response in 
phosphorylase, 6:6514 
PHOTOCHEMICAL REACTIONS 
See also PHOTOSYNTHESIS 
Biochemical Reaction Kinetics 
Studies of dynamical processes in photodissociated 
carboxyhemeproteins using time resolved resonance Raman 
scattering, 6:6583 
PHOTODISINTEGRATION 
See PHOTONUCLEAR REACTIONS 
PHOTOELECTROCHEMICAL CELLS 
Electrodes 
Electrochemical photovoltaic cells. Quarterly technical 
progress report, August 1-October 31, 1980, 6:5919 
(SERI/PR—9175-1-T2) 
Redox Reactions 
Electrochemical photovoltaic cells. Quarterly technical 
progress report, August 1-October 31, 1980, 6:5919 
(SERI/PR—9175-1-T2) 
Research Programs 
Electrochemical photovoltaic cells. Quarterly technical 
progress report, August 1-October 31, 1980, 6:5919 
(SERI/PR—9175-1-T2) 
PHOTOMICROGRAPHY 
Comparative Evaluations 
Increased resolution of cytophotometric measurements by 
mean extinction and area parameters of Tradescantia nuclei, 
6:6592 
PHOTOMULTIPLIERS 
Specifications 
Studies of high-gain microchannel plate photomultipliers, 
6:6429 (BNL—28609) 
PHOTON-ION COLLISIONS 
Excitation 
Interactions of multiply-charged ions with electrons and 
photons, 6:6668 (BNL—28617) 
PHOTONS 
Structure Functions 
Photon structure function, 6:6691 (FERMILAB-CONF— 
80/93-THY) 
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PHOTONUCLEAR REACTIONS 
Charge-Exchange Reactions 
Differentialcross sections for '}O(y,7*)!*N and 'B(y,7*)°B 
e in the A(1236) region, 6:6°/34 
PHOTOSYNTHESIS 
Energy Efficiency 
Light conversion efficiency on photosynthesis, 6:6626 
PHOTOVOLTAIC POWER SUF FLIES 
Redox Fuel Cells 
Improvement and scale-up o ‘ the NASA Redox Storage 
System, 6:6185 (DOE/NA $A/12726—6) 
PHTHALIC ACID ESTERS 
Polymerization 
Characterization of fibergla si-filled dially] phthalate plastic 
molding resins and moldi xj parts, 6:6280 (MLM—2766) 
PHYTOPLANKTON 
Biomass 
Responses of freshwater p! z.nts and invertebrates to 
acidification, 6:6481 (Bh ’L—28534) 
Productivity 
Responses of freshwater })lants and invertebrates to 
acidification, 6:6481 (B) ¥L—28534) 
PION MINUS REACTIONS 
Elastic Scattering 
m* and 7” elastic scattering from ™C, Ca, ®Zr, ?°*Pb at 80 
MeV, 6:6745 (LA—84.56-PR) 
Inelastic Scattering 
Excitation functions for pions scattered from 'C (116 to 240 
MeV), 6:6732 (LA—£ 4,56-PR) 
Isospin mixing of partic l2-hole states in **O (164 MeV), 6:6731 
(LA—8456-PR) 
PION MINUS-PROTON I \iTERACTIONS 
Angular Distribution 
Measurements of 7” p -+ 7°n in the resonance region (378 to 
687 MeV/c), 6:6694 (LA—8456-PR) 
Integral Cross Sections 
Cross section for 77 ,) — w* wn near threshold (203 to 357 
MeV), 6:6697 (LA- --8456-PR) 
PION PLUS REACTIONS 
Charge-Exchange Reac tions 
Pion double charge exchange (80 to 300 MeV), 6:6730 (LA— 
8456-PR) 
Elastic Scattering 
a* and 7 elastic scattering from '*C, Ca, Zr, 7°°Pb at 80 
MeV, 6:6745 (J-LA—8456-PR) 
Pion scattering fiom * *He (260 MeV), 6:6725 (LA—8456-PR) 
Positive pion-nuc'leus elastic scattering at 20 MeV, 6:6744 
(LA—8456-PR.) 
Inelastic Scatterins, 
Isospin mixing >f particle-hole states in **O (164 MeV), 6:6731 
(LA—8456-F R) 
PION REACTIONS 
Inelastic Scattering 
Many-body field theoretic framework for inelastic pion-nucleus 
scattering, 6:6755 
PION-NUCLEO?! INTERACTIONS 
Vertex Functions 
Propagator and pionic vertex of a virtual nucleon, 6:6717 
PION-PION I!NTERACTIONS 
Resonance S« attering 
Scalar mesons in m7 and K-barK: Results of a unitary 
amplitu.de analysis, 6:6706 
S Waves 
Scalar niesons in m7 and K-barK: Results of a unitary 
amplitude analysis, 6:6706 
PIONS 


See also LIONS MINUS 
IONS PLUS 


Multiple Production 
Radiation of pions from an expanding fireball, 6:6759 
PIONS MINUS 
Energy Losses 
Modulation of nuclear interactions using channeling at multi- 
nundred GeV energies, 6:6764 
Scattering 
Modulation of nuclear interactions using channeling at multi- 
hundred GeV energies, 6:6764 


PIONS PLUS 
Energy Losses 
Modulation of nuclear interactions using channeling at multi- 
hundred GeV energies, 6:6764 
Scattering 
Modulation of nuclear interactions using channeling at multi- 
hundred GeV energies, 6:6764 
PIPELINES 


See also NATURAL GAS DISTRIBUTION SYSTEMS 
SLURRY PIPELINES 


Data Acquisition 
Oil pipeline symposium, 6:5751 (DOE/EIA—0247) 
Water Hammer 
Flywheel motor/generator for the control of hydraulic surge 
or water hammer in pumped pipeline systems, 6:6115 
(CONF-801022—) 
PLANNED COMMUNITIES 
Geothermal District Heating 
Geothermal home heating facilities, Green Valley Estates, 
Fernley, Nevada, 6:5995 (DOE/BP/15325—T4) 
PLANT CELLS 
DNA Replication 
Replication of chromosomal DNA fibers of root meristem cells 
of higher plants, 6:6602 
Glucoproteins 
Primary cell walls of flowering plants, 6:6493 
PLANTS (INDUSTRIAL) 
See INDUSTRIAL PLANTS 
PLANTS (POWER) 
See POWER PLANTS 
PLASMA 
See also COLLISIONLESS PLASMA 
LASER-PRODUCED PLASMA 
Electron Mobility 
Electron mobility for piecewise linear cross-section. TM79- 
0002, 6:6168 (DOE/ET/15422—5) 
Meetings 
Poster session papers: APS meeting, San Diego, CA, 6:6776 
(CONF-801119—(Vol.1)(Absts.)) 
Reviews 
Max Planck Institute for Plasma Physics, 6:6793 (LA-tr—80- 
25) 
PLASMA DIAGNOSTICS 
Ion Detection 
Spectroscopic measurement of high-density CO:-laser-driven 
implosion, 6:6799 
X-Ray Spectra 
Spectroscopic measurement of high-density CO:-laser-driven 
implosion, 6:6799 
PLASMA HEATING 
Laser Radiation 
Heating by Raman backscatter and forward scatter, 6:6785 
Raman Effect 
Heating by Raman backscatter and forward scatter, 6:6785 
PLASMA SIMULATION 
Computer Codes 
Orbit averaged particle code, 6:6784 
S Codes 
Principles and capabilities of 3-D, E-M particle simulations, 
6:6783 
Two-Dimensional Calculations 
Heating by Raman backscatter and forward scatter, 6:6785 
PLASMA WAVES 
Damping 
Nonlinear enhancement of second-harmonic cyclotron 
damping, 6:6782 
Interference 
Electromagnetic interference pattern of resonance cones in the 
far field, 6:6786 
PLASMIDS 
Gene Recombination 
Transfer of plasmids by conjugation in Streptococcus 
pneumoniae, 6:6609 
PLATES (FUEL) 
See FUEL PLATES 





PLATINUM 
Gene Recombination 


PLATINUM 
Activation Energy 
Enhanced reactivity of ordered monolayers of gold on Pt(100) 
and platinum on Au(100) single-crystal surfaces, 6:6269 
Catalytic Effects 
Correlation of cyclohexene reactions on platinum crystal 
surfaces over a ten-order-of-magnitude pressure range. 
Variations of structure sensitivity, rates, and reaction 
probabilities, 6:5855 
Isotopic exchange between deuterium and neohexane on 
supported platinum and palladium catalysts, 6:6329 
Crystal Structure 
Correlation of cyclohexene reactions on platinum crystal 
surfaces over a ten-order-of-magnitude pressure range. 
Variations of structure sensitivity, rates, and reaction 
probabilities, 6:5855 
PLATINUM COMPLEXES 
Catalytic Effects 
Supported heteronuclear noble metal cluster catalysts and 
method for preparing same (Patent), 6:6303 
PLATINUM METALS 
Purification 
Laser cleanup of Pt group metals, 6:6332 (UCID—18837) 
PLUGGING 
Materials 
Plugging fluid (Patent), 6:5742 
PLUTONIUM 
Air Transport 
Accident resistant transport container (Patent), 6:6369 
Uptake 
Plutonium uptake by marine phytoplankton in culture, 6:6646 
PLUTONIUM 237 
Retention 
Salicylic acid failed to increase the efficacy of Ca-DTPA in 
the decorporation of plutonium and americium, 6:6642 
PLUTONIUM 238 
Isotope Ratio 
Evaluation of the use of ratios in environmental transuranic 
studies, 6:6469 
Radioecological Concentration 
Environmental radiation safety: plutonium/soil interactions for 
plutonium particles in soil, 6:6472 (PNL—3606) 
Risk Assessment 
Environmental radiation safety: plutonium/soil interactions for 
plutonium particles in soil, 6:6472 (PNL—3606) 
PLUTONIUM 239 
Criticality 
Criticality parameters of 55-gallon waste drum arrays, 6:6359 
(RHO-SA— 18?) 
Isotope Ratio 
Evaluation of the use of ratios in environmental transuranic 
studies, 6:6469 
Retention 
Salicylic acid failed to increase the efficacy of Ca-DTPA in 
the decorporation of plutonium and americium, 6:6642 
PNA 
See POLYCYCLIC AROMATIC HYDROCARBONS 
PNEUMATIC TRANSPORT 
Pressure Drop 
Hydrodynamic analysis of pneumatic transport of a mixture of 
two particle sizes, 6:6399 
Preparation of a coal conversion systems technical data book. 
Annual report, May 1, 1978-April 30, 1979, 6:5683 (FE— 
2286-48) 
Vertical pneumatic conveying using four hydrodynamic 
models, 6:6401 
PNEUMOCOCCUS 
Gene Recombination 
DNase-resistant transfer of chromosomal cat and tet insertions 
by filter mating in pneumococcus, 6:6610 
Mating 
Transfer of plasmids by conjugation in Streptococcus 
pneumoniae, 6:6609 
POLLUTION 
(For nonradioactive pollution only; see also 
CONTAMINATION.) 
See also AIR POLLUTION 
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THERMAL POLLUTION 
Bioassay 
Scientific rationale for the se‘lection of toxicity testing methods: 
human health assessment (Literature analysis), 6:6648 
(ORNL/EIS—151) 
POLLUTION CONTROL EQUI\?MENT 
See also ELECTROSTATIC PRECIPITATORS 
SCRUBBERS 
Design 
Device for reducing noxious « missions from carburetor internal 
combustion engines (Patent) , 6:6256 
Exhaust gas purifying system {or internal combustion engines 
(Patent), 6:6255 
POLYCYCLIC AROMATIC HYDi%OCARBONS 
See also 3-METHYLCHOLANTHRENE 
Monitoring 
New instruments for plant area and personnel monitoring, 
6:6658 (CONF-801210—14) 
Mutagenesis 
Polycyclic aromatic primary am! res as determinant chemical 
mutagens in petroleum substitt tes, 6:6652 
Toxicity 
Mechanisms of DNA excision re}»air in human cells, 6:6604 
POLYMERIZATION 
See also COPOLYMERIZATION 
Biochemical Reaction Kinetics 
Regulation of coat protein polymerization by the scaffolding 
protein of bacteriophage P22, 6:6545 
Thermodynamic studies of concani\valin A dimer-tetramer 
equilibria, 6:6553 
Catalysts 
ESCA study of rhodium(III)-exchaiiged zeolite catalysts, 
6:5856 
POLYMERS 
See also ELASTOMERS 
SILICONES 
Pressure Coefficient 
Viscosity-pressure correlation of liqui 4s, 6:6325 
Structural Chemical Analysis 
Polymorphism of nucleic acid duplexe.; as revealed by X-ray 
diffraction analysis of oriented fibers, 6:6533 
Viscosity 
Viscosity-pressure correlation of liquids, 6:6325 
POLYSACCHARIDES 


See also CELLULOSE 
HEMICELLULOSE 
LIGNIN 


Quantitative Chemical Analysis 
Primary cell walls of flowering plants, 6:6-+93 
PONDS 
See LAKES 
PONDS (COOLING) 
See COOLING PONDS 
PORTAL SYSTEM 
Inhibition 
Metabolism of '*N-ammonia in portacaval sh inted rats, 6:6629 
(COO—4268-7(80)) 
POSITIVE IONS 
See CATIONS 
POSITRON CAMERAS 
Comparative Evaluations 
Positron emission tomography: review and applications, 6:6634 
(COO—4268-7(80)) 
POSITRON COMPUTED TOMOGRAPHY 
Research Programs 
Positron emission tomography: review and applications, 6:6634 
(COO—4268-7(80)) 
POTASSIUM 
Emission Spectroscopy 
Spokane NTMS 1° x 2° quadrangle area, Washington-Idaho- 
Montana. Supplemental data report: National Uranium 
Resource Evaluation program, hydrogeochemical and stream 
sediment reconnaissance, 6:5776 (GJBX—195(80)) 
Optical Pumping 
Generation of tunable coherent far-infrared radiation using 
atomic Rydberg states, 6:6671 (UCRL—53075) 
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POTASSIUM 38 
Positron Computed Tomography 
Assessment of potassium-38 as a myocardial agent, 6:6628 
(COO—4268-7(80)) 
POTASSIUM CHLORIDES 
Reaction Kinetics 
Isopiestic studies of aqueous solutions at elevated temperatures. 
II. NaCl + KCI mixtures, 6:6312 
Side Effects 
Differential effects on RNA translation by a KCI extract of 
reticulocyte ribosomes: characteristics of an inhibitory 
fraction, 6:6596 
Thermodynamic Activity 
Isopiestic studies of aqueous solutions at elevated temperatures. 
II. NaCl + KCl mixtures, 6:6312 
POTHEADS 
Design 
Evaluation, design, development and delivery of a 1200 kV 
prototype termination. Seventh technical progress report, 
June 1, 1980-August 31, 1980, 6:6037 (DOE/ET/29068—T3) 
Evaluation, design, development and delivery of a 1200 kV 
prototype termination. Sixth technical progress report, 
March 1, 1980-May 31, 1980, 6:6036 (DOE/ET/29068—T2) 
Evaluation, design, development and delivery of a 1200 kV 
prototype termination. Fifth technical progress report, 
December 1, 1979-February 29, 1980, 6:6035 
(DOE/ET/29068—T1) 
Electrical Insulators 
Evaluation, design, development and delivery of a 1200 kV 
prototype termination. Seventh technical progress report, 
June 1, 1980-August 31, 1980, 6:6037 (DOE/ET/29068—T3) 
Flashover 
Evaluation, design, development and delivery of a 1200 kV 
prototype termination. Fifth technical progress report, 
December 1, 1979-February 29, 1980, 6:6035 
(DOE/ET/29068—T 1) 
Performance 
Evaluation, design, development and delivery of a 1200 kV 
prototype termination. Fifth technical progress report, 
December 1, 1979-February 29, 1980, 6:6035 
(DOE/ET/29068—T1) 
Performance Testing 
Evaluation, design, development and delivery of a 1200 kV 
prototype termination. Seventh technical progress report, 
June 1, 1980-August 31, 1980, 6:6037 (DOE/ET/29068—T3) 
Evaluation, design, development and delivery of a 1200 kV 
prototype termination. Sixth technical progress report, 
March 1, 1980-May 31, 1980, 6:6036 (DOE/ET/29068—T2) 
POWER DEMAND 
Forecasting 
Electricity tommorrow: 1980 preliminary report, 6:6162 
POWER GENERATION 
See also COGENERATION 
Planning 
Electricity tommorrow: 1980 preliminary report, 6:6162 
Waste Heat Utilization 
US Department of Energy thermal energy storage program, 
6:6137 (CONF-801154—1) 
POWER PLANTS 
See also HYDROELECTRIC POWER PLANTS 
SOLAR POWER PLANTS 
THERMAL POWER PLANTS 
WIND POWER PLANTS 
Site Selection 
California Energy Commission: revised draft power plant siting 
regulations, 6:6163 
POWER POOLS 
See INTERCONNECTED POWER SYSTEMS 
POWER SUBSTATIONS 
Data Acquisition Systems 
Digital revenue metering algorithm: development, analysis, 
implementation, testing, and evaluation. Fina! report, 6:6041 
(EPRI-EL—1601) 
Real-Time Digital Data Acquisition System for determining 
load characteristics. Volume 1: overview and summary. 


Final report, 6:6039 (EPRI-EL—851(Vol.1)) 


Transducers 
Elctronic current transducer for ehv circuits. Final report, 
6:6042 (EPRI-EL—1611) 
POWER SUPPLIES 
See also PHOTOVOLTAIC POWER SUPPLIES 
Insulators 


Elastomer dielectric for pulse power, 6:6406 (UCRL—83997) 
POWER SYSTEMS 


See also INTERCONNECTED POWER SYSTEMS 
SOLAR-ASSISTED POWER SYSTEMS 


Automation 
Distribution automation and control on the electric power 
system, volume II: proceedings, 6:6044 (JPL-PUBL—79- 
35(Vol.2)) 
Control Systems 
Distribution automation and control on the electric power 
system, volume II: proceedings, 6:6044 (JPL-PUBL—79- 
35(Vol.2)) 
Meetings 
Distribution automation and control on the electric power 
system, volume II: proceedings, 6:6044 (JPL-PUBL—79- 
35(Vol.2)) 
Stability 
Wind power generation dynamic impacts on electric utility 
systems. Final report, 6:6007 (EPRI-AP—1614) 
POWER TRANSMISSION LINES 
Compatibility 
Report of investigation of electric power transmission and 
agriculture compatibility in the MAPP region, 6:6148 


Phase-to-phase switching surge design. Addendum to 
Transmission Line Reference Book: 115-138 kV Compact 
Line Design. Final report, 6:6040 (EPRI-EL—1550(9-80)) 

Environmental Impacts 

Proposed Four Corners-Ambrosia-Pajarito 500 kV transmission 
project. Final environmental statement, 6:6043 (INT-FES— 
77-29) 

Report of investigation of electric power transmission and 
agriculture compatibility in the MAPP region, 6:6148 

Flashover 

Phase-to-phase switching surge design. Addendum to 
Transmission Line Reference Book: 115-138 kV Compact 
Line Design. Final report, 6:6040 (EPRI-EL—1550(9-80)) 

Hazards 

Report of investigation of electric power transmission and 

agriculture compatibility in the MAPP region, 6:6148 
Land Use 

Report of investigation of electric power transmission and 

agriculture compatibility in the MAPP region, 6:6148 
Safety 

Report of investigation of electric power transmission and 

agriculture compatibility in the MAPP region, 6:6148 
Site Selection 

California Energy Commission: revised draft power plant siting 

regulations, 6:6163 
PRASEODYMIUM COMPOUNDS 
Impurities 

EPR investigations of impurities in the lanthanide 

orthophosphates, 6:6296 (CONF-801124—21(Draft)) 
Structural Chemical Analysis 

EPR investigations of impurities in the lanthanide 

orthophosphates, 6:6296 (CONF-801124—21(Draft)) 
PRECURSOR 
Chemical Preparation 

Carbon-11-labeled precursor compounds, 6:6335 (COO—4268- 

7(80)) 
PRESSURE DROP 
Calculation Methods 

Vertical pneumatic conveying using four hydrodynamic 

models, 6:6401 
PRESSURE VESSELS 
Embrittlement 

Radiation embrittlement: significance of its effects on integrity 

and operation of LWR pressure vessels, 6:6071 
Materials 

Fossil energy program progress report for September 1980, 

6:5645 (ORNL/TM—7573) 





PRESSURE VESSELS 
Physical Radiation Effects 


Physical Radiation Effects 
Light Water Reactor-Pressure Vessel Surveillance project 
computer system, 6:6070 (ORNL/CSD/TM—135) 
PRESSURIZED WATER REACTORS 
See PWR TYPE REACTORS 
PROBES 
Design 
Hydrodynamic ultrasonic probe (Patent), 6:6402 
PROCESS HEAT REACTORS 
Reactor Materials 
Advanced Gas Cooled Nuclear Reactor Materials Evaluation 
and Development Program. Progress report, April 1, 1980- 
June 30, 1980, 6:6047 (COO—2975-47) 
PROCESSING (DATA) 
See DATA PROCESSING 
PRODUCTION (HYDROGEN) 
See HYDROGEN PRODUCTION 
PROGRAMMING 
Algorithms 
Dynamic memory management for structured programs, 6:6809 
(UCRL—83703) 
Automation 
Automation of computational physics, 6:6808 (UCRL—52996) 
Standardization 
FASTBUS software status, 6:6805 (SLAC-PUB—2639) 
PROGRAMMING LANGUAGES 
Specifications 
Suddenly praxis (Practice of the programming art, science, and 
skill), 6:6811 (UCRL—85071) 
PROJECTION SPARK CHAMBERS 
Construction 
Physics, Computer Science and Mathematics Division. Annual 
report, | January-31 December 1979, 6:6700 (LBL—11085) 
PROMETHAZINE 


See AMINES 
PROPANE 
Combustion 
Effect of tetraethy! lead on the structure of propane-oxygen 


flames diluted with argon, 6:6350 
Combustion Kinetics 
Effect of tetraethyl lead on the structure of propane-oxygen 
flames diluted with argon, 6:6350 
Flames 
Effect of tetraethyl lead on the structure of propane-oxygen 
flames diluted with argon, 6:6350 
PROPANOLS 
Extraction 
Fuel alcohol extraction technology commercialization 
conference, 6:5862 (CONF-801212—) 
PROPANONE 
See ACETONE 
PROPORTIONAL COUNTERS 
Electric Filters 
Signal shaping and tail cancellation for gas proportional 
detectors at high counting rates, 6:6430 (BNL—28691) 
Readout Systems 
Low noise PWC cathode readout system, 6:6434 (SLAC- 
PUB—2641) 
PROSTAGLANDINS 
Synergism 
Human alpha-fetoprotein and prostaglandins suppress human 
lymphocyte transformation by different mechanisms, 6:6599 
PROTEINS 
s 1CTIN 
1LBUMINS 
FERREDOXIN 
GLUCOPROTEINS 
HEMOCY ANIS 
JUSTONES 
NECLEOPROTEINS 
Biochemical Reaction Kinetics 
lon effects on the lac repressor-operator interaction, 6:6560 
Kinetic model for colchicine inhibition of microtubule 
assembly. 6:0557 
Kinetics of the T4 gene 32 protein-single-stranded nucleic acid 
interaction, 6:6563 
Phermodynamics of macromolecuar association reactions: 
analysis of forces contributing to stabilization, 6:6500 
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Biological Localization 

$100 protein is present in cultured human malignant 

melanomas, 6:6591 
Biosynthesis 

Fractionation, characterization, and subcellular localization of 
colony-stimulating activities released by the human 
monocyte-like cell line, GCT, 6:6590 

Chemiluminescence 

Proton nuclear magnetic resonance and fluorescence 
spectroscopic studies of segmental mobility in aequorin and a 
green fluorescent protein from Aequorea forskalea, 6:6580 

Electrophoresis 

Artifacts in the isoelectric focusing (IEF) of human alpha- 
fetoprotein (HAFP) and their relation to its 
microheterogeneity, 6:6600 

Fractionation 

Fractionation, characterization, and subcellular localization of 
colony-stimulating activities released by the human 
monocyte-like cell line, GCT, 6:6590 

Molecular Structure 

Local conformational relaxations and protein folding-unfolding 
transition, 6:6548 

Solvent accessibility, protein surfaces, and protein folding, 
6:6496 

Morphology 
Illustrated museum of protein structures, 6:6516 
Structural Chemical Analysis 

Biophysical discussions: proteins and nucleoproteins structure, 
dynamics, and assembly, 6:6595 

Diffraction analysis of motion in proteins, 6:6588 

Diffusion-enhanced lanthanide energy transfer studies of 
protein prosthetic groups, 6:6524 

Electrostatic interactions and secondary structures in proteins, 
6:6508 

Excluded volume as a determinant of protein structure and 
stability, 6:6499 

Hierarchic model for the self-assembly of globular proteins, 
6:6547 

Lac repressor: a genetic and nuclear magnetic resonance study 
of structure and function, 6:6559 

Loop penetration in proteins, 6:6518 

Molecular dynamics studies of NMR relaxation in proteins, 
6:6579 

Motions of tropomyosin: crystal as metaphor, 6:6566 

Patterns in the quinary structures of proteins: plasticity and 
inequivalence of individual molecules in helical arrays of 
sickle cell hemoglobin and tubulin, 6:6543 

Pressure relaxation study of tubulin oligomer formation, 6:6555 

Quantitative analysis of structural domains in protein, 6:6517 

Solvent and temperature effects on crambin, a hydrophobic 
protein, 6:6506 

Solvent effects and polar interactions in the structural stability 
and dynamics of globular proteins, 6:6495 

Some ways to use thermodynamic information to characterize 
linkage systems, 6:6589 

Taxonomy 
Illustrated museum of protein structures, 6:6516 
PROTON REACTIONS 
Elastic Scattering 

0.8-GeV p + 7°*Pb elastic scattering and the quantity A/sub 
np/, 6:6751 (LA—8456-PR) 

Large-angle elastic and inelastic scattering of 0.8-GeV protons 
from *°Ca, 6:6739 (LA—8456-PR) 

Proton scattering from '**Sm and '*Yb at 0.8 GeV, 6:6749 
(LA—8456-PR) 

Inelastic Scattering 

Excitation of unnatural parity states in light nuclei with 800- 
MeV protons, 6:6729 (LA—-8456-PR) 

Large-angle elastic and inelastic scattering of 0.8-GeV protons 
from *Ca, 6:6739 (LA—8456-PR) 

Search for orbit-flip states in °° Zr, '°°Sn, *Sm, and 7°*Pb 
determination of reduced transition probabilities (8300 MeV), 
6:6746 (LA—8456-PR) 

PROTON-NEUTRON INTERACTIONS 
Analyzing Power 

Analyzing power in large-angle proton-neutron elastic 

scattering, 6:6703 
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Elastic Scattering 
Analyzing power in large-angle proton-neutron elastic 
scattering, 6:6703 
PROTON-NUCLEON INTERACTIONS 


See also PROTON-NEUTRON INTERACTIONS 
PROTON-PROTON INTERACTIONS 


P Invariance 
Parity violation in proton-nucleon scattering at 6 GeV/c, 
6:6695 (LA—8456-PR) 
PROTON-PROTON INTERACTIONS 
Asymmetry 
Spin dependence of proton-proton pion production reactions 
(800 MeV), 6:6693 (LA—8456-PR) 
Cross Sections 
Inclusive high-p/sub T/ w0 and eta’ production at the ISR, 
6:6710 
Depolarization 
Measurement of D/sub NN/, D/sub SS/, D/sub LS/ in pp — 
pp at 800 MeV, 6:6696 (LA—8456-PR) 
Differential Cross Sections 
Elastic pp scattering at 1.463 GeV/c in the Coulomb 
interference region, 6:6699 (LA—8456-PR) 
Kinematically complete pion production, 6:6692 (LA—8456- 
PR) 
Scattering Amplitudes 
Elastic pp scattering at 1.463 GeV/c in the Coulomb 
interference region, 6:6699 (LA—8456-PR) 
Spin 
(p vector p — n vector X)K/sub LL/, K/sub NN/ (800 MeV), 
6:6698 (LA—8456-PR) 
PROTOPLASTS 
See PLANT CELLS 
PSI RESONANCES 
Decay 
Brief review of recent results from the Crystal Ball detector at 
SPEAR, 6:6436 (SLAC-PUB—2655) 
Inclusive Interactions 
Brief review of recent results from the Crystal Ball detector at 


SPEAR, 6:6436 (SLAC-PUB—2655) 
Lectures 
e*e” physics today and tomorrow: four tutorial lectures 
delivered at the Arctic School of Physics 1980, 6:6712 
(SLAC-PUB—2615) 
PUBLIC UTILITIES 


See also ELECTRIC UTILITIES 
Solar Energy 
Commercialization of solar energy by regulated utilities: 
economic and financial risk analysis, 6:5881 (LBL—11398) 
PUBLIC UTILITY REGULATORY POLICIES ACT 
Handbook on the sale of excess electricity by industrial and 
individual power producers under the Public Utility 
Regulatory Policies Act. Final report, 6:5882 (SERI/TR— 
98125-1) 
PUERTO RICO 
Thermal Power Plants 
Steam-electric plant construction cost and annual production 
expenses, 1978, 6:6019 (DOE/EIA—0033(78)) 
PULSE GENERATORS 
Design 
Basic principles governing the design of magnetic switches, 
6:6405 (UCID— 18831) 
Operation 
Basic principles governing the design of magnetic switches, 
6:6405 (UCID— 18831) 
PUMP TURBINES 
Design 
Two-stage/single-stage reversible pump-turbine with supplying 
pump (Patent), 6:5874 
PUMPED STORAGE POWER PLANTS 
Environmental Effects 
Influence of a proposed pumped storage hydro-power plant on 
the thermal stratification of Lake Ivoe, Sweden, 6:6105 
(TULEA—1979-02) 
PWR TYPE REACTORS 


See al LOFT REACTOR 
THREE MILE ISLAND-2 REACTOR 


Magnetic Dipole Moments 


Containment Buildings 
Experimental facility for containment sump reliability studies 
(Generic Task A-43), 6:6085 (ALO—132) 
Loss of Coolant 
Large-scale fission product containment tests, 6:6090 (HEDL- 
SA—2254-FP) 
Results and evaluation of the nuclear tests, 6:6091 (INIS-mf— 
5741) 
Semiscale program summary: a review of Mod-! results, 6:6097 
Radioactive Waste Management 
Review of solid radioactive waste practices in light-water- 
cooled nuclear reactor power plants, 6:6078 
PYRAZOLES 
Chemical Preparation 
237Np Moessbauer spectra of neptunium(IV) tris(pyrazol-1-yl) 
borate compounds, 6:6339 (DP-MS—80-78) 
Structural Chemical Analysis 
?37Np Moessbauer spectra of neptunium(IV) tris(pyrazol-1-yl) 
borate compounds, 6:6339 (DP-MS—80-78) 
PYRENE 
Fluorescence Spectroscopy 
Influence of the conformational state of polymethacrylic acid 
on the photophysical properties of pyrene in aqueous 
solution: a fluorescent probe and laser photolysis study, 
6:6327 
Photoionization 
Influence of the conformational state of polymethacrylic acid 
on the photophysical properties of pyrene in aqueous 
solution: a fluorescent probe and laser photolysis study, 
6:6327 
PYROLYSIS PRODUCTS 
See also CHARS 
Temperature Dependence 
Kinetic investigation of wood pyrolysis, 6:5892 
(DOE/ET/20041—T2) 


QUAD CITIES-1 REACTOR 
Fuel Element Clusters 
Demonstration of fuel resistant to pellet-cladding interaction: 
Phase 2. Third semiannual report, January-June 1980, 6:6046 
(GEAP—25 163-3) 
QUAD CITIES-2 REACTOR 
Fuel Element Clusters 
Demonstration of fuel resistant to pellet-cladding interaction: 
Phase 2. Third semiannual report, January-June 1980, 6:6046 
(GEAP—25163-3) 
QUANTITATIVE CHEMICAL ANALYSIS 
Comparative Evaluations 
Increased resolution of cytophotometric measurements by 
mean extinction and area parameters of Tradescantia nuclei, 
6:6592 
Quality Control 
Some deficiencies in analyzing leachates and reporting results, 
6:5842 (CONF-801206—4) 
Research Programs 
General Chemistry Division quarterly report, 6:6287 (UCID— 
15644-80-2) 
QUANTUM CHROMODYNAMICS 
Classical Mechanics 
Classical chromodynamics of two sources: Charges and 
magnetic moments, 6:6721 
Color Model 
Classical chromodynamics of two sources: Charges and 
magnetic moments, 6:6721 
Research Programs 
Physics, Computer Science and Mathematics Division. Annual 
report, 1 January-31 December 1979, 6:6700 (LBL—11085) 
QUARKS 
Magnetic Dipole Moments 
Magnetic moments of quarks, leptons and hadrons: A serious 
difficulty for composite models, 6:6711 





QUARKS 
Pair 


Pair Production 
Measurement of the charm structure function and its role in 
scale noninvariance, 6:6705 
QUASI-ELASTIC SCATTERING 
Amplitude for transitions between molecular (two-center) 
channels, 6:6758 


RABBITS 
Comparative Evaluations 
Differential effects on RNA translation by a KCI extract of 
reticulocyte ribosomes: characteristics of an inhibitory 
fraction, 6:6596 
RADIATION ACCIDENTS 
Simulation 
Sixteenth nuclear accident dosimetry intercomparison study: 
August 13-17, 1979, 6:6432 (ORNL/TM—7596) 
RADIATION DETECTORS 


See also PROPORTIONAL COUNTERS 
SCINTILLATION COUNTERS 


Radiation detectors as surveillance monitors for IAEA 
safeguards, 6:5850 (LA—8584-MS) 
RADIATION DOSEMETERS 
See DOSEMETERS 
RADIATION DOSES 
A Codes 
Comparison of the COMRADEX-IV and AIRDOS-EPA 
methodologies for estimating the radiation dose to man from 
radionuclide releases to the atmosphere, 6:5847 
(ORNL/TM—6495) 
C Codes 
Comparison of the COMRADEX-IV and AIRDOS-EPA 
methodologies for estimating the radiation dose to man from 
radionuclide releases to the atmosphere, 6:5847 
(ORNL/TM—6495) 
RADIATION EXPOSURE (DOSES) 
See RADIATION DOSES 
RADIATION HARDENING (CHEMICAL) 
See POLYMERIZATION 
RADIATION MONITORING 
See also PERSONNEL MONITORING 
Optimization 
Quality assurance applied to environmental radiological 
surveillance, 6:6461 
Quality Assurance 
Quality assurance applied to environmental radiological 
surveillance, 6:6461 
RADIATION TRANSPORT 
Computer Calculations 
Minimizing the cost of splitting in Monte Carlo radiation 
transport simulation, 6:6763 (LA—8546-T) 
RADIO EQUIPMENT 
Interference 
Impact of SPS heating on VLF, LF, and MF 
telecommunications systems ascertained by experimental 
means, 6:5880 (DOE/ER/10003—T1) 
Performance Testing 
Tunnel radio communications system at Stanford Linear 
Accelerator Center, 6:6426 (SLAC-PUB—2567) 
RADIO RECEIVERS 
See RADIO EQUIPMENT 
RADIO TRANSMITTERS 
See RADIO EQUIPMENT 
RADIOACTIVE AEROSOLS 
Radiation Monitoring 
Regional Baseline Station, Chester, New Jersey, 6:6453 
(EML—383) 
RADIOACTIVE BIOLOGICAL WASTES 
See RADIOACTIVE WASTES 
RADIOACTIVE MATERIALS 


See also FISSION PRODUCTS 
RADIOACTIVE WASTES 
RADIOPHARMACEUTICALS 
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Packaging 

Dynamic analysis to establish normal shock and vibration of 
radioactive material shipping packages, 6:5808 (HEDL-SA— 
2091-FP) 

Fifth international symposium on the packaging and 
transportation of radioactive materials, 6:5810 

Transport 

Dynamic analysis to establish normal shock and vibration of 
radioactive material shipping packages, 6:5808 (HEDL-SA— 
2091-FP) 

Fifth international symposium on the packaging and 
transportation of radioactive materials, 6:5810 

RADIOACTIVE WASTE DISPOSAL 

Radioactive waste management in Canada. A bibliography of 

published literature, 6:5812 (AECL—6186(Rev.1)) 
Adsorption 

Status report on SIRS: sorption information retrieval system, 

6:5844 (PNL—3528) 
Geologic Deposits 

Basalt Waste Isolation Project. Annual report, fiscal year 1980, 
6:5819 (RHO-BWI—80-100) 

Environmental aspects of long-term management alternatives 
for high-level defense waste at the Hanford site, 6:5845 
(RHO-LD—140) 

Technical aspects of long-term management alternatives for 
high-level defense waste at the Hanford site, 6:5827 (RHO- 
LD—14}) 

Research Programs 

Basalt Waste Isolation Project. Annual report, fiscal year 1980, 

6:5819 (RHO-BWI—80-100) 
Risk Assessment 

WIPP site and vicinity geological field trip, 6:5816 

(DOE/AL/10752—7) 
Underground Disposal 

Radiological health review of the Draft Environmental Impact 
Statement (DOE/EIS-0026-D) Waste Isolation Pilot Plant, 
US Department of Energy. Report EEG-3, 6:5843 
(DOE/AL/10752—3) 

WIPP site and vicinity geological field trip, 6:5816 
(DOE/AL/10752—7) 

RADIOACTIVE WASTE FACILITIES 
Casks 

Sodium loop safety facility disposal system at the hot fuel 

examination facility, 6:6062 
Connectors 

Remote process connectors for the new waste calcining 

facility, 6:5835 
Data Compilation 

Inventory (1962-1978) and projections (to 2000) of shallow 
land burial of radioactive wastes at commercial sites: an 
update, 6:5830 

Decontamination 

New waste calcining facility/Idaho Chemical Processing Plant 

remote decontamination facility, 6:5839 
Design 

Basalt Waste Isolation Project. Annual report, fiscal year 1980, 
6:5819 (RHO-BWI—80-100) 

Remote design criteria and philosophy of the new waste 
calcining facility, 6:5832 

Environmental Impacts 

Well location and land-use mapping in the Columbia Plateau 

area, 6:5821 (RHO-BWI-C—61) 
Maintenance 

Design, fabrication, and mockup testing in the remote 
maintenance development facility, 6:5834 

New waste calcining facility maintenance features and 
capabilities, 6:5833 

Remote process connectors for the new waste calcining 
facility, 6:5835 

Materials Handling 

Sodium loop safety facility disposal system at the hot fuel 

examination facility, 6:6062 
Mathematical Models 

Numerical modeling of rock stresses within a basaltic nuclear 
waste repository. Annual report for fiscal year 1979, 6:5820 
(RHO-BWI-C—58) 
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Nozzles ‘ 
Remotely replaceable fuel and feed nozzles for the new waste 
calcining facility calciner vessel, 6:5837 
Off-Gas Systems 
Remotely replaceable and testable off-gas filter system for the 
new waste calcining facility, 6:5836 
Risk Assessment 
WIPP site and vicinity geological field trip, 6:5816 
(DOE/AL/10752—7) 
Sampling 
Integrated remote process sampling system for the new waste 
calcining facility, 6:5838 
RADIOACTIVE WASTE MANAGEMENT 
See also RADIOACTIVE WASTE STORAGE 
Environmental Effects 
Environmental aspects of long-term management alternatives 
for high-level defense waste at the Hanford site, 6:5845 
(RHO-LD— 140) 
Environmental Impact Statements 
Transuranic waste program at EG and G Idaho, Inc. Annual 
technical report, 6:5817 (EGG-WM—S5295) 
High-Level Radioactive Wastes 
Environmental aspects of long-term management alternatives 
for high-level defense waste at the Hanford site, 6:5845 
(RHO-LD— 140) 
Research Programs 
Long-term high-level defense waste technology. Progress 
report, July-September 1980, 6:5824 (RHO-LD—80-101-D) 
Technology Assessment 
Technical aspects of long-term management alternatives for 
high-level defense waste at the Hanford site, 6:5827 (RHO- 
LD—141) 
Transuranium Elements 
Transuranic waste program at EG and G Idaho, Inc. Annual 
technical report, 6:5817 (EGG-WM—S5295) 
RADIOACTIVE WASTE PROCESSING 
Decontamination 
Hot cell facility and equipment for tests of the Hanford 
radionuclide removal process, 6:5841 
Encapsulation 
Chemical Engineerig Division fuel cycle programs. Quarterly 
progress report, October-December 1979, 6:5814 (ANL—80- 
61) 
Chemical Engineering Division fuel cycle programs. Quarterly 
progress report, July-September 1979, 6:5813 (ANL—79-109) 
Materials Testing 
Transuranic waste program at EG and G Idaho, Inc. Annual 
technical report, 6:5817 (EGG-WM—S5295) 
Research Programs 
Chemical Engineerig Division fuel cycle programs. Quarterly 
progress report, October-December 1979, 6:5814 (ANL—80- 
61) 
Systems Analysis 
Transuranic waste program at EG and G Idaho, Inc. Annual 
technical report, 6:5817 (EGG-WM—S5295) 
Vitrification 
Experimental joule-heated ceramic melter for converting 
radioactive waste to glass, 6:5840 
RADIOACTIVE WASTE STORAGE 
Casks 
Packaging and storing contaminated sodium at the hot fuel 
examination facility, 6:6063 
High-Level Radioactive Wastes 
Status of tank assessment studies for continued in-tank storage 
of Hanford high-level defense waste, 6:5828 (RHO-LD— 
142) 
Materials Handling 
Packaging and storing contaminated sodium at the hot fuel 
examination facility, 6:6063 
Radionuclide Migration 
Chemical Engineerig Division fuel cycle programs. Quarterly 
progress report, October-December 1979, 6:5814 (ANL—80- 
61) 
Chemical Enginzering Division fuel cycle programs. Quarterly 
progress report, July-September 1979, 6:5813 (ANL—79-109) 


Tanks 

Status of tank assessment studies for continued in-tank storage 
of Hanford high-level defense waste, 6:5828 (RHO-LD— 
142) 

Underground Storage 

Numerical modeling of rock stresses within a basaltic nuclear 
waste repository. Annual report for fiscal year 1979, 6:5820 
(RHO-BWI-C—S58) 

Status of tank assessment studies for continued in-tank storage 
of Hanford high-level defense waste, 6:5828 (RHO-LD— 
142) 

Volume 

Laboratory studies of complexed waste slurry volume growth 

in Tank 241-SY-101, 6:5826 (RHO-LD—124) 
RADIOACTIVE WASTES 
Activation Analysis 

Fissile analysis of Hanford waste using Californium 
Multiplier/Delayed Neutron Counter system, 6:5829 (RHO- 
LD—144) 

Criticality 

Criticality parameters of 55-gallon waste drum arrays, 6:6359 

(RHO-SA—183) 
Leaching 

Leach testing of Idaho Chemical Processing Plant final waste 
forms, 6:5818 (ENICO—1064) 

Some deficiencies in analyzing leachates and reporting results, 
6:5842 (CONF-801206—4) 

Packaging 

Basalt Waste Isolation Project. Annual report, fiscal year 1980, 
6:5819 (RHO-BWI—80-100) 

Commercial waste and spent fuel packaging program. Package 
design criteria, 6:5823 (RHO-CD—772) 

Size reduction and waste packaging of plutonium-contaminated 
glove boxes, 6:5831 


Granulometric analysis of sediments containing transuranic 
radionuclides, 6:5825 (RHO-LD— 123) 
Transport 
Fleet servicing facilities for testing and maintaining rail and 
truck radioactive waste transport systems, 6:5805 (CONF- 
801115—35) 
RADIOBIOLOGICAL EFFECTS 
See BIOLOGICAL RADIATION EFFECTS 
RADIOCHEMICAL ANALYSIS 
Remote Handling Equipment 
Development of a simple pipetter for remote analytical 
applications, 6:6294 
RADIODIAGNOSIS (RADIONUCLIDES) 
See NUCLEAR MEDICINE 
RADIOISOTOPE MIGRATION 
See RADIONUCLIDE MIGRATION 
RADIOISOTOPES 
Gas Flow 
Hot Atom Transfer System (HATS), 6:6353 (COO—4268- 
7(80)) 
Pneumatic Transport 
Hot Atom Transfer System (HATS), 6:6353 (COO—4268- 
7(80)) 
Research Programs 
Biomedical research with cyclotron produced radionuclides. 
Progress report, January 1, 1979-June 30, 1980 (Lead 
Abstract), 6:6612 (COO—4268-7(80)) 
RADIONUCLIDE MIGRATION 
(In environment.) 
Field Tests 
Program Plan: field radionuclide migration studies in Climax 
granite, 6:6474 (UCID—18838) 
Mathematical Models 
Hydrologic studies within the Columbia Plateau, Washington: 
an integration of current knowledge, 6:5822 (RHO-BWI- 
ST—5) 
RADIONUCLIDES 
See RADIOISOTOPES 
RADIOPHARMACEUTICALS 
Biological Accumulation 
Labeled tertiary diamines as tumor-localizing agents in mice 
(Mice), 6:6620 (COO—4268-7(80)) 





Enzymatic synthesis of (N-13)-L-amino acids, 6:6337 (COO— 
4268-7(80)) 


Synthesis and evaluation of ''C-amino acids for pancreatic 
imaging, tumor localization, and regional amino acid 
transport measurement (Dogs, Rats), 6:6633 (COO—4268- 
7(80)) 

Tantalum-178 radiopharmaceuticals for lung and liver imaging, 


See RADIOTHERAPY 
RADI 
Side Effects 
Irradiation of osseous tumors with **P/**P-HEDP, 6:6618 
(COO—4268-7(80)) 
RADIUM 226 
Gamma Spectroscopy 
Secular equilibrium of radium in Western coal, 6:5684 
(MLM—2738(OP)) 
RADIUM 227 
Rotational States 
Rotational structure of ??’Ra, 6:6735 
RADIUM 228 
Gamma Spectroscopy 
Secular equilibrium of radium in Western coal, 6:5684 
(MLM—2738(OP)) 
RADON 
Monitoring 
Environmental radon and radon daughters, 6:6457 (EML—383) 
Radiation Hazards 
Building ventilation and indoor air quality, 6:6445 
Radioecological Concentration 
Radon monitoring program, May-July 1980, 6:6459 (MLM— 
2789) 
RADON 222 
Radiation Monitoring 
Radon-222 measurements at Chester, 6:6458 (EML—383) 
RAIL TRANSPORT 
Economic Analysis 
Coal transportation costs/inflation, 6:5729 
Rate Structure 
Coal: the choice between regulation and the marketplace, 
6:5728 
Promise of coal: a railroad perspective, 6:5707 
Role of the Office of Rail Public Counsel, 6:5708 
Views on railroad rate regulation, 6:5727 
RAILROAD CARS 
Decontamination 
Fleet servicing facilities for testing and maintaining rai] and 
truck radioactive waste transport systems, 6:5805 (CONF- 
801115—35) 
Maintenance 
Coal decision, 6:5705 
Fleet servicing facilities for testing and maintaining rail and 
truck radioactive waste transport systems, 6:5805 (CONF- 
801115—35) 
Ownership 
Coal decision, 6:5705 
RAILWAYS 
Electric Power 
Coal as a rail fuel: an assessment of direct combustion, 6:6201 
Financing 
Coal supply/demand, 1980 to 2000. Task 3. Resource 
applications industrialization system data base. Final review 
draft (USA; forecasting 1980 to 2000; sector and regional 
analysis), 6:5724 (DOE/RA/50211—T2) 
Fuels 
Coal as a rail fuel: an assessment of direct combustion, 6:6201 
Planning 
Coal supply/demand, 1980 to 2000. Task 3. Resource 
applications industrialization system data base. Final review 
draft (USA; forecasting 1980 to 2000; sector and regional 
analysis), 6:5724 (DOE/RA/S50211—T2) 
RAIN WATER 
Chemical Composition 
Measurements of the chemical composition of wet, dry and 
total atmospheric deposition, 6:6447 (EML—383) 
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RAMAN SPECTRA 
Measuring Methods 
Cars diagnostic investigations of flames, 6:6685 
RARE EARTH COMPOUNDS 
Binding Energy 
Bond lengths in oxygen and halogen compounds of d and f 
elements, 6:6297 
Bond Lengths 
Bond lengths in oxygen and halogen compounds of d and f 
elements, 6:6297 
Molecular Structure 
Bond lengths in oxygen and halogen compounds of d and f 
elements, 6:6297 
RARE EARTHS 


See also CERIUM 
DYSPROSIUM 
ERBIUM 
EUROPIUM 
GADOLINIUM 
LANTHANUM 
LUTETIUM 
NEODYMIUM 
SAMARIUM 


Absorption Spectroscopy 
Optical atomic emission and absorption methods, 6:6291 
Emission Spectroscopy 
Optical atomic emission and absorption methods, 6:6291 
Extraction y 
Rapid separation of individual lanthanide elements from mixed 
fission products, 6:6341 (EGG-PHYS—5269) 
Ion Exchange y 
Rapid separation of individual lanthanide elements from mixed 
fission products, 6:6341 (EGG-PHYS—5269) 
Mass Spectroscopy 
Analysis of rare earth matrices by spark source mass 
spectrometry, 6:6290 
X-Ray Fluorescence Analysis 
Optical atomic emission and absorption methods, 6:6291 
X-Ray Spectroscopy 
X-ray excited optical luminescence of the rare earths, 6:6292 
REACTOR CONTROL SYSTEMS 
(The processes and operations ensuring the control and safe 
running of a nuclear reactor.) 


Valve system incorporating single failure protection logic 
(Patent), 6:6076 
REACTOR COOLING SYSTEMS 
Two-Phase Flow 
Development of electro-optical instrumentation for reactor 
safety studies, 6:6092 (LBL—11027) 
REACTOR CORE DISRUPTION 
Simulation 
Effects of coolant volatility on simulated HCDA bubble 
expansions. Technical report No. 10, 6:6087 
(DOE/SF/70097—T3) 
REACTOR DECOMMISSIONING 
Decommissioning of nuclear facilities, 6:6069 
REACTOR FUEL ELEMENTS 
See FUEL ELEMENTS 
REACTOR FUELS 
See NUCLEAR FUELS 
REACTOR MATERIALS 
(See also specific materials.) 
See also NUCLEAR FUELS 
Physical Radiation Effects 
Thermomechanical theory of materials undergoing large elastic 
and viscoplastic deformation (AWBA development 
program), 6:6061 (WAPD-TM—1472) 
Thermoelasticity 
Thermomechanical theory of materials undergoing large elastic 
and viscoplastic deformation (AWBA development 
program), 6:6061 (WAPD-TM—1472) 
REACTOR PROTECTION SYSTEMS 
Failures 
Common-mode/common cause failure: a review, 6:6100 
REACTOR SAFETY 
(Theoretical and experimental investigations of the behavior of 
reactor types and designs under various real or hypothetical 
accidents.) 
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See also REACTOR SAFETY EXPERIMENTS 
Concepts, problems, and issues in developing safety goals and 
objectives for commercial nuclear power, 6:6094 
Research 
International cooperation in nuclear safety and licensing in the 
framework of the OECD Nuclear Energy Agency, 6:6102 
Reviews 
Liquid metal fast breeder reactor safety, 6:6103 
REACTOR SAFETY EXPERIMENTS 
See also CONTAINMENT SYSTEMS EXPERIMENT 
Effects of coolant volatility on simulated HCDA bubble 
expansions. Technical report No. 10, 6:6087 
(DOE/SF/70097—T3) 
REACTOR SITES 
Meteorology 
Meteorological measurement methods and diffusion models for 
use at coastal nuclear reactor sites, 6:6077 
RECEIVERS (SOLAR) 
See SOLAR RECEIVERS 


Control Equipment 
Apparatus for controlling the firing of rectifiers in polyphase 
rectifying circuits (Patent), 6:6407 
RECYCLE (FUEL) 
See FUEL CYCLE 
RECYCLING (FUEL) 
See REPROCESSING 
REDOX FUEL CELLS 
Design 
Improvement and scale-up of the NASA Redox Storage 
System, 6:6185 (DOE/NASA/12726—6) 
Performance 
Improvement and scale-up of the NASA Redox Storage 
System, 6:6185 (DOE/NASA/12726—6) 
REDUCTASES 
See OXIDOREDUCTASES 
REFORMER PROCESSES 


See also CATALYTIC REFORMING 
STEAM REFORMER PROCESSES 


Catalysts 
Catalysts for hydrocarbon conversion (Patent), 6:5746 
Technology Assessment 
Distillate fuel-oil processing for phosphoric acid fuel-cell 
power plants, 6:6183 (DOE/ET/13323—2) 
REFRIGERANTS 
See also FREONS 
Dewaxing 
Continuous autorefrigerative dewaxing process and apparatus 
(Patent), 6:6220 
REFUSE 
See SOLID WASTES 
REGENERATIVE BRAKING 
Design 
Combined hydraulic and regenerative braking system (Patent), 
6:6238 
REGION I 
See NORTH ATLANTIC REGION 
REGION IX 
See WESTERN REGION 
REGION VIII 
See ROCKY MOUNTAIN REGION 
REGION X 
See PACIFIC NORTHWEST REGION 
REGULATORS (VOLTAGE) 
See VOLTAGE REGULATORS 
REMOTE HANDLING EQUIPMENT 
Standard examination stage for the fuels and materials 
examination facility, 6:6356 (HEDL-SA—2184-FP) 
Design 
Status of the nondestructive examination equipment for the 
fuels and materials examination facility, 6:6355 (HEDL-SA— 
2180-FP) 
Operation 
Status of the nondestructive examination equipment for the 
fuels and materials examination facility, 6:6355 (HEDL-SA— 
2180-FP) 
Welding 
In-cell welding techniques for irradiated fuel rods, 6:6074 


RESINS 
Viscosity 


REMOTE VIEWING EQUIPMENT 
Selection of the reference concept for surface examination 
stations in the fuels and materials examination facility, 6:6083 
REPROCESSING 
Research Programs 
Consolidated fuel reprocessing program. Progress report, July 
1-September 30, 1980, 6:5800 (ORNL/TM—7557) 
RESEARCH AND TEST REACTORS 
Fuel Plates 
Fabrication of high-uranium-loaded U;Os-Al developmental 
fuel plates, 6:6081 (ORNL/TM—7607) 
RESEARCH PROGRAMS 
Reviews 
Positron emission tomography: review and applications, 6:6634 
(COO—4268-7(80)) 
RESERVOIR ENGINEERING 
See also WATER RESERVOIRS 


Updated plan for support of research related to geothermal 
reservoir engineering, 6:5988 (LBL—10807) 
Research Programs 
Program review: resource evaluation, reservoir confirmation, 
and exploration technology, 6:5955 (DOE/ET/28392—T1) 
Updated plan for support of research related to geothermal 
reservoir engineering, 6:5988 (LBL—10807) 
RESERVOIRS (WATER) 
See WATER RESERVOIRS 
RESIDENTIAL BUILDINGS 
See also APARTMENT BUILDINGS 
HOUSES 


Acid Electrolyte Fuel Cells 

Study of fuel cell on-site, integrated energy systems in 
residential/commercial applications, 6:6184 
(DOE/NASA/0089—80/1) 

Flywheel Energy Storage 

Conceptual design of a flywheel energy storage system, 6:6123 
(CONF-801022—) 

Inertial energy storage for home or farm use based on a 
flexible flywheel, 6:6114 (CONF-801022—) 

Roof Ponds 

Cool Pool development. Quarterly technical report No. 3, July 

1-September 30, 1980, 6:6190 (DOE/CS/34153—3) 
Water Source Heat Pumps 

Lakes as a heat source for residential heating. A survey of 
costs in comparison with different systems and ecological 
consequences, 6:6191 (IVL-B—557) 

RESIDENTIAL SECTOR 
Seismic Surveys 
Structure response and damage produced by ground vibration 
from surface mine blasting, 6:5693 (BM-RI—8507) 
RESIDUAL OILS 
See PETROLEUM RESIDUES 
RESIDUES 
See also ASHES 
Chemical Composition 
Characterization of mineral matter in coals and coal 
liquefaction residues. Final report, 6:5661 (EPRI-AP—1634) 
Coking 
EDS coal liquefaction process development. Phase IV-V. 
Annual technical progress report, July 1, 1979-June 30, 1980, 
6:5668 (FE—2893-53) 
Gasification 

EDS coal liquefaction process development. Phase IV-V. 
Annual technical progress report, July 1, 1979-June 30, 1980, 
6:5668 (FE—2893-53) 

Technical support to the Solvent Refined Coal (SRC) 
demonstration projects: assessment of current research and 
development, 6:5673 (ORNL/TM—6952) 

RESIDUES (RADIOACTIVE) 
See RADIOACTIVE WASTES 
RESINS 


Characterization of fiberglass-filled diallyl phthalate plastic 
molding resins and molded parts, 6:6280 (MLM—2766) 
Coefficient 
Viscosity-pressure correlation of liquids, 6:6325 
Viscosity 
Viscosity-pressure correlation of liquids, 6:6325 





RESISTIVITY SURVEYS 
Computer Calculations 
Three-dimensional resistivity inversion using alpha centers, 
6:5967 (DOE/ET/27002—3) 
Data Analysis 
Three-dimensional resistivity inversion using alpha centers, 
6:5967 (DOE/ET/27002—3) 
RESOURCE ASSESSMENT 
Cost Benefit Analysis 
Economic value of geothermal resource assessment 
information, 6:5957 (DOE/ET/28508—5) 
Information Systems 
Mineral resources evaluation system (MINERS), 6:5763 
(DOE/METC/12142—26) 
RESOX PROCESS 
Performance Testing 
Laboratory testing of RESOX/sup TM/ Process. Final report, 
6:5690 (EPRI-CS—1602(Vol.1)) 
RETICULOCYTES 
Biological Effects 
Differential effects on RNA translation by a KCI extract of 
reticulocyte ribosomes: characteristics of an inhibitory 
fraction, 6:6596 
REVERSE-FIELD PINCH 
Design 
Compact reversed field pinch (CRFP) reactor concept, 6:6789 
(COO—2218-177) 
Plasma Macroinstabilities 
Ideal MHD stable start-up, 6:6777 (COO—2218-198) 
Reactor Start-Up 
Ideal MHD stable start-up, 6:6777 (COO—2218-198) 
Thermonuclear Ignition 
One dimensional burn computations for RFPR, 6:6790 (COO— 
2218-179) 
REVERSIBLE TURBINES 
See PUMP TURBINES 
RHODANATES 
See THIOCYANATES 
RHODANIDES 
See THIOCYANATES 
RHODIUM COMPLEXES 
Catalytic Effects 
Supported heteronuclear noble metal cluster catalysts and 
method for preparing same (Patent), 6:6303 
RHODIUM COMPOUNDS 
Catalytic Effects 
ESCA study of rhodium(III)-exchanged zeolite catalysts, 
6:5856 
Reduction 
ESCA study of rhodium(III)-exchanged zeolite catalysts, 
6:5856 
RHYOLITES 
Chemical Composition 
Compositional gradients in natural silicic liquids, 6:5998 
(DOE/ET/28392—45) 
RIBONUCLEASE 
See RNA-ASE 
RIBONUCLEIC ACID 
See RNA 
RIBOSOMES 
Morphology 
Laser Raman studies of RNA backbone ordering in 
Escherichia coli ribosomes, 6:6562 
RICHLAND FFTF REACTOR 
See FFTF REACTOR 
RINGS (STORAGE) 
See STORAGE RINGS 
RISER CRACKING 
See COAL LIQUEFACTION 
RNA 
(Ribonucleic acid.) 
See also MESSENGER-RNA 
Biochemical Reaction Kinetics 
Kinetics of the T4 gene 32 protein-single-stranded nucleic acid 
interaction, 6:6563 
Thermodynamics and kinetics of the cooperative binding of 
bacteriophage T4-coded gene 32 (helix destabilizing) protein 
to nucleic acid lattices, 6:6546 
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Structural Chemical Analysis 
Laser Raman studies of RNA backbone ordering in 
Escherichia coli ribosomes, 6:6562 
Protein-RNA interactions in tobacco mosaic virus, 6:6531 
RNA-protein interactions in the assembly of tobacco mosaic 
virus, 6:6540 
RNA-ASE 
Biochemical Reaction Kinetics 
Heat capacity changes for the binding of 3’-cytidine 
monophosphate to Ribonuclease A, 6:6507 
Structural Chemical Analysis 
Detection of intramolecular interactions of lysyl and N- 
terminal amino groups of reductively methylated proteins by 
*3C nuclear magnetic resonance, 6:6510 
Studies of the intermediates in the folding of ribonuclease A, 
6:6550 
ROCK MECHANICS 
Computer Codes 
SOC code: Lagrangian, finite-difference calculational technique 
in one-dimensional symmetry, 6:6665 (UCID—18220) 
ROCKY MOUNTAIN REGION 


See also MONTANA 
UTAH 


Geothermal Exploration 
Management assistance for the development of hydrothermal 
energy in the Rocky ZMountain/Basin and Range Region. 
Final report, October 19, 1977-December 31, 1979, 6:5956 
(DOE/ET/28392—T2) 
ROOF PONDS 


Design 
Cool Pool development. Quarterly technical report No. 3, July 
1-September 30, 1980, 6:6190 (DOE/CS/34153—3) 
Operation 
Cool Pool development. Quarterly technical report No. 3, July 
1-September 30, 1980, 6:6190 (DOE/CS/34153—3) 
ROOM AND PILLAR MINING 


Design 
Method of underground mining by pillar extraction (Patent), 
6:5701 
ROOSEVELT HOT SPRINGS 
Magnetotelluric Surveys 
Magnetotelluric models of the Roosevelt Hot Springs thermal 
area, Utah, 6:5968 (DOE/ET/27002—8) 
RUBIDIUM 
Absorption 
Chemical Engineering Division fuel cycle programs. Quarterly 
progress report, July-September 1979, 6:5813 (ANL—79-109) 
RUTHENIUM 103 
Biological Accumulation 
Ru-103 and *’Ru transferrin as tumor-localizing agents, 6:6619 
(COO—4268-7(80)) 
Comparative Evaluations 
Ru-103 and °’Ru transferrin as tumor-localizing agents, 6:6619 
(COO—4268-7(80)) 
RUTHENIUM 97 
Biological Accumulation 
Ru-103 and *’Ru transferrin as tumor-localizing agents, 6:6619 
(COO—4268-7(80)) 
Comparative Evaluations 
Ru-103 and *’Ru transferrin as tumor-localizing agents, 6:6619 
(COO—4268-7(80)) 
RUTHENIUM COMPLEXES 
Catalytic Effects 
Supported heteronuclear noble metal cluster catalysts and 
method for preparing same (Patent), 6:6303 
Electron Transfer 
Electron transfer reactions of metal complexes in solution, 
6:6313 
Molecular Structure 
Structure of Tris(2,2’-bipyridyl)ruthenium(II) 
hexafluorophosphate, [Ru(bipy)s][PFs]2; x-ray 
crystallographic determination, 6:6311 
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SALICYLIC ACID 
Synergism 
Salicylic acid failed to increase the efficacy of Ca-DTPA in 
the decorporation of plutonium and americium, 6:6642 
SAMARIUM 
Activation Analysis 
Boston 1°x 2° NTMS area, Massachusetts, and New 
Hampshire. Data report (abbreviated): National Uranium 
Resource Evaluation program, hydrogeochemical and stream 
sediment reconnaissance, 6:5791 (GJBX—255(80)) 
SAMARIUM 154 TARGET 
Proton Reactions 
Proton scattering from '**Sm and '*Yb at 0.8 GeV, 6:6749 
(LA—8456-PR) 
SAMARIUM 157 
Ion Exchange Chromatography 
Rapid separation of individual lanthanide elements from mixed 
fission products, 6:6341 (EGG-PHYS—5269) 
SAMARIUM 158 
Ion Exchange Chromatography 
Rapid separation of individual lanthanide elements from mixed 
fission products, 6:6341 (EGG-PHYS—5269) 
SAMARIUM COMPOUNDS 
Impurities 
EPR investigations of impurities in the lanthanide 
orthophosphates, 6:6296 (CONF-801124—21(Draft)) 
Structural Chemical Analysis 
EPR investigations of impurities in the lanthanide 
orthophosphates, 6:6296 (CONF-801124—21(Draft)) 
SAMARIUM SULFIDES 
Line Widths 
Phonon frequencies and linewidths for Sm(Y)S, 6:6282 
Relaxation 
Phonon frequencies and linewidths for Sm(Y)S, 6:6282 
SANDSTONES 
Diagenesis 
Factors controlling reservoir quality in tertiary sandstones and 
their significance to geopressured geothermal production. 
Annual report, May 1, 1979-May 31, 1980, 6:5962 
(DOE/ET/27111—1) 
SATELLITE POWER SYSTEM 
See ORBITAL SOLAR POWER PLANTS 
SATELLITE SOLAR POWER STATIONS 
See ORBITAL SOLAR POWER PLANTS 
SAVANNAH RIVER PLANT 
Thermal Effluents 
Thermal ecology research at the Savannah River Plant: a 
review, 6:6483 
SCANDIUM 
Absorption Spectroscopy 
Spokane NTMS 1° x 2° quadrangle area, Washington-Idaho- 
Montana. Supp!emental data report: National Uranium 
Resource Evaluation program, hydrogeochemical and stream 
sediment reconnaissance, 6:5776 (GJBX—195(80)) 
Activation Analysis 
Boston 1° x 2° NTMS area, Massachusetts, and New 
Hampshire. Data report (abbreviated): National Uranium 
Resource Evaluation program, hydrogeochemical and stream 
sediment reconnaissance, 6:5791 (GJBX—255(80)) 
SCANDIUM COMPOUNDS 
Binding Energy 
Bond lengths in oxygen and halogen compounds of d and f 
elements, 6:6297 
Bond Lengths 
Bond lengths in oxygen and halogen compounds of d and f 
elements, 6:6297 
Impurities 
EPR investigations of impurities in the lanthanide 
orthophosphates, 6:6296 (CONF-801 124—21(Draft)) 
Molecular Structure 
Bond lengths in oxygen and halogen compounds of d and f 
elements, 6:6297 


Structural Chemical Analysis 
EPR investigations of impurities in the lanthanide 
orthophosphates, 6:6296 (CONF-801124—21(Draft)) 
SCANDIUM OXIDES 
Binding Energy 
Bond lengths in oxygen and halogen compounds of d and f 
elements, 6:6297 
Bond Lengths 
Bond lengths in oxygen and halogen compounds of d and f 
elements, 6:6297 
Molecular Structure 
Bond lengths in oxygen and halogen compounds of d and f 
elements, 6:6297 
SCHOOL BUILDINGS 
Federal Assistance 
Federal administrative rules and regulations for the 
Department of Energy's Schools and Hospitals Program, 
6:6198 
Geothermal Space Heating 
Heating facilities for the city schools, Ephrata, Washington, 
6:5994 (DOE/BP/15325—T3) 
Heating facilities, Blue Mountain Community College, 
Pendleton, Oregon, 6:5997 (DOE/BP/15325—T12) 
Grants 
Federal administrative rules and regulations for the 
Department of Energy's Schools and Hospitals Program, 
6:6198 
SCHOOL FACILITIES 
See EDUCATIONAL FACILITIES 
SCHOOL PLANT 
See EDUCATIONAL FACILITIES 
SCINTILLATION COUNTERS 
Performance 
Brief review of recent results from the Crystal Ball detector at 
SPEAR, 6:6436 (SLAC-PUB—2655) 
SCRUBBERS 
Capitalized Cost 
Modification of the ECAS reference steam power generating 
plant to comply with the EPA June 1979 new source 
performance standards, 6:6021 (DOE/NASA/0107—2) 
Comparative Evaluations 
Evaluation of Chiyoda Thoroughbred 121 FGD Process and 
gypsum stacking. Volume 2. Chiyoda evaluation appendixes. 
Final report, 6:5688 (EPRI-CS—1579(Vol.2)) 
Design 
Modification of the ECAS reference steam power generating 
plant to comply with the EPA June 1979 new source 
performance standards, 6:6021 (DOE/NASA/0107—2) 
Performance 
Modification of the ECAS reference steam power generating 
plant to comply with the EPA June 1979 new source 
performance standards, 6:6021 (DOE/NASA/0107—2) 
SEALS 
Design 
Seal arrangement for intersecting conduits (Patent), 6:6084 
Wet powder seal for gas containment (Patent), 6:6417 
SEAWATER 
Recovery of uranium from seawater-status of technology and 
needed future research and development, 6:5796 (CONF- 
801229—1) 
SEAWEEDS 
Anaerobic Digestion 
Energy from marine biomass. Quarterly report, July 1- 
September 30, 1978, 6:5891 (DOE/ET/11017—T1) 
Aquaculture 
Energy from marine biomass. Quarterly report, July 1- 
September 30, 1978, 6:5891 (DOE/ET/11017—T1) 
SEDIMENTARY ROCKS 


See also LIMESTONE 
SANDSTONES 


Geochemistry 
Regional investigation for occurrences of radioactive quartz- 
pebble conglomerates in the Precambrian of southwestern 
Montana. Geologic and radiometric investigation of 
Precambrian metaquartzites and metaconglomerates. Final 
report, 6:5789 (GJBX—252(80)) 





SEDIMENTS 
Activation Analysis 

Boston 1° x 2° NTMS area, Massachusetts, and New 
Hampshire. Data report (abbreviated): National Uranium 
Resource Evaluation program, hydrogeochemical and stream 
sediment reconnaissance, 6:5791 (GJBX—255(80)) 

Chemical Analysis 

Natural gas in Lake Erie: a reconnaissance survey of 
discharges from an offshore drilling rig, 6:5766 (ANL/ES— 
85) 

Spokane NTMS 1° x 2° quadrangle area, Washington-Idaho- 
Montana. Supplemental data report: National Uranium 
Resource Evaluation program, hydrogeochemical and stream 
sediment reconnaissance, 6:5776 (GJBX—195(80)) 

SEISMIC SOURCES 
Design 
Stutter seismic source (Patent), 6:6439 
SEISMIC SURVEYS 
Seismic Sources 
Stutter seismic source (Patent), 6:6439 
SEISMIC WAVES 
Velocity 

Research in the geosciences related to resource assessment. 

Interim progress report, 6:6662 (DOE/IR/10119—T1) 
SELENIUM 
Absorption Spectroscopy 

Spokane NTMS 1° x 2° quadrangle area, Washington-Idaho- 
Montana. Supplemental data report: National Uranium 
Resource Evaluation program, hydrogeochemical and stream 
sediment reconnaissance, 6:5776 (GJBX—195(80)) 

SELENIUM 75 
Radionuclide Kinetics 

Transfer coefficients of radionuclides secreted in milk of dairy 

cows, 6:6645 
SELLBACK 
Legal Aspects 

Handbook on the sale of excess electricity by industrial and 
individual power producers under the Public Utility 
Regulatory Policies Act. Final report, 6:5882 (SERI/TR— 
98125-1) 

SEMICONDUCTOR DEVICES 
See also SEMICONDUCTOR STORAGE DEVICES 
Testing 
SERI laser scanner system, 6:5921 (SERI/RR—612-733) 
SEMICONDUCTOR MATERIALS 
(See also specific semiconductor materials.) 
Fabrication 

Amorphous semiconductors equivalent to crystalline 

semiconductors (Patent), 6:5924 
Vapor Plating 

Amorphous semiconductors equivalent to crystalline 

semiconductors (Patent), 6:5924 
SEMICONDUCTOR STORAGE DEVICES 
Programming 

Dynamic memory management for structured programs, 6:6809 

(UCRL—83703) 
SENSIBLE HEAT STORAGE 
Aquifers 

Legal and regulatory issues affecting the aquifer thermal 

energy storage concept, 6:6138 (PNL—3437) 
Environmental Impacts 

Legal and regulatory issues affecting the aquifer thermal 

energy storage concept, 6:6138 (PNL—3437) 
Legal Aspects 

Legal and regulatory issues affecting the aquifer thermal 

energy storage concept, 6:6138 (PNL—3437) 
Regulations 

Legal and regulatory issues affecting the aquifer thermal 

energy storage concept, 6:6138 (PNL—3437) 
SERVOMECHANISMS 
Design 

Servo control booster system for minimizing following error 

(Patent), 6:6376 
SEWAGE SLUDGE 
Waste Processing 

Apparatus for processing municipal solid waste and sewage 

sludge (Patent), 6:6409 
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SHALE OIL 
Mutagen Screening 
Polycyclic aromatic primary amines as determinant chemical 
mutagens in petroleum substitutes, 6:6652 
SHOCK ABSORBERS 
Design 


Device for absorbing mechanical shock (Patent), 6:6373 
SILANES 
Phase Studies 
Proton NMR spin-lattice relaxation time characterization of a- 
Si(H) structure, 6:6274 (IS-M—300) 
SILICA 
Catalytic Effects 
Isotopic exchange between deuterium and neohexane on 
supported platinum and palladium catalysts, 6:6329 
Sintering 
Sintering of a silica-supported nickel catalyst, 6:5858 
SILICON 
Absorption Spectroscopy 
Spokane NTMS 1° x 2° quadrangle area, Washington-Idaho- 
Montana. Supplemental data report: National Uranium 
Resource Evaluation program, hydrogeochemical and stream 
sediment reconnaissance, 6:5776 (GJBX—195(80)) 


Kinetic effects and mechanisms limiting substitutional solubility 
in the formation of supersaturated alloys by pulsed laser 
annealing, 6:6281 (CONF-801124—31(Draft)) 

Binding Energy 

Core-level binding-energy shifts due to reconstruction on the 

Si(111) 2 x 1 surface, 6:6285 
Deposition 

Thin film polycrystalline silicon solar cells. Second technical 
progress report, July 16, 1980-October 15, 1980, 6:5920 
(SERI/PR—9192-1-T2) 

Thin film polycrystalline silicon solar cells. Quarterly technical 
progress report No. 3, 1 April 1980-30 June 1980, 6:5917 
(SERI/PR—8277-1-T1) 

Hydrogenation 

Bombardment-produced disorder and SiH bonds in crystalline 

and amorphous silicon, 6:6283 
Ion Implantation 

Kinetic effects and mechanisms limiting substitutional solubility 
in the formation of supersaturated alloys by pulsed laser 
annealing, 6:6281 (CONF-801124—31(Draft)) 

Order-Disorder Transformations 

Bombardment-produced disorder and SiH bonds in crystalline 

and amorphous silicon, 6:6283 
Photoelectron Spectroscopy 

Core-level binding-energy shifts due to reconstruction on the 

Si(111) 2 x 1 surface, 6:6285 
Production 

Low cost solar array project. Quarterly progress report, July- 

September 1980, 6:5896 (DOE/JPL/954334—79/16) 
Purification 

Thin film polycrystalline silicon solar cells. Second technical 
progress report, July 16, 1980-October 15, 1980, 6:5920 
(SERI/PR—9192-1-T2) 

Vapor Plating 

Amorphous semiconductors equivalent to crystalline 

semiconductors (Patent), 6:5924 
SILICON CHLORIDES 
ies 
Evaluation and compilation of the thermodynamic properties 
of high temperature species, 6:6314 
SILICON HYDRIDES 
See SILANES 
SILICON SOLAR CELLS 
Design 
Compensated amorphous silicon solar cell (Patent), 6:5922 
Fabrication 

Photovoltaic mechanisms in polycrystalline thin film silicon 
solar cells. Final report, 30 June 1979-29 June 1980, 6:5894 
(DOE/ET/23104—T1) 

Thin film polycrystalline silicon solar cells. Second technical 
progress report, July 16, 1980-October 15, 1980, 6:5920 
(SERI/PR—9192-1-T2) 
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Thin film polycrystalline silicon solar cells. Quarterly technical 
progress report No. 3, 1 April 1980-30 June 1980, 6:5917 
(SERI/PR—8277-1-T1) 

Grain Boundaries 

Photovoltaic mechanisms in polycrystalline thin film silicon 
solar cells. Final report, 30 June 1979-29 June 1980, 6:5894 
(DOE/ET/23104—T1) 

Photovoltaic mechanisms in polycrystalline thin film silicon 
solar cells. Eighth month technical summary report, July 31, 
1979-March 31, 1980, 6:5895 (DOE/ET/23106—3) 

Optimization 

Photovoltaic mechanisms in polycrystalline thin film silicon 
solar cells. Eighth month technical summary report, July 31, 
1979-March 31, 1980, 6:5895 (DOE/ET/23106—3) 

Performance 

Photovoltaic mechanisms in polycrystalline thin film silicon 
solar cells. Final report, 30 June 1979-29 June 1980, 6:5894 
(DOE/ET/23104—T1) 

Thin film polycrystalline silicon solar cells. Second technical 
progress report, July 16, 1980-October 15, 1980, 6:5920 
(SERI/PR—9192-1-T2) 

Thin film polycrystalline silicon solar cells. Quarterly technical 
progress report No. 3, 1 April 1980-30 June 1980, 6:5917 
(SERI/PR—8277-1-T1) 

Production 

Phase 2 of the automated array assembly task of the low-cost 
silicon solar array project. Final report, 1 April 1979-31 
March 1980, 6:5936 (DOE/JPL/954847—80/8) 

SILICONES 
Dielectric Properties 
Elastomer dielectric for pulse power, 6:6406 (UCRL—83997) 
Performance Testing 
Elastomer dielectric for pulse power, 6:6406 (UCRL—83997) 
SILVER 
Absorption Spectroscopy 

Spokane NTMS 1° x 2° quadrangle area, Washington-Idaho- 
Montana. Supplemental data report: National Uranium 
Resource Evaluation program, hydrogeochemical and stream 
sediment reconnaissance, 6:5776 (GJBX—195(80)) 

Crystal Structure 

Low-energy photoemission from single-crystal silver faces, 

6:6316 
Photoemission 
Low-energy photoemission from single-crystal silver faces, 
6:6316 
SILVER 108 TARGET 
Argon 40 Reactions 
Barrier penetration in complete-fusion systems, 6:6757 
SILVER 113 
Gamma Spectra 

Automated system for selective fission product separations 
applied to the study of '!*""*Pd, 6:6340 (EGG-PHYS— 
5260) 

SILVER 115 
Gamma Spectra 

Automated system for selective fission product separations 
applied to the study of ***""°Pd, 6:6340 (EGG-PHYS— 
5260) 

SITES (REACTOR) 
See REACTOR SITES 
SKELETON 
Positron Computed Tomography 

Bicarbonate pool visualization using ''CO:2, 6:6617 (COO— 

4268-7(80)) 
Tomography 

Tomographic skeletal imaging with '*F-fluorine, 6:6616 

(COO—4268-7(80)) 
X-Ray Fluorescence Analysis 

Feasibility study for the in vivo measurement of lead in bone 

using L-x-ray fluorescence, 6:6466 (BNL—28687) 
SLAGS 
Chemical Composition 

Preparation of a coal conversion systems technical data book. 
Annual report, May 1, 1978-April 30, 1979, 6:5683 (FE— 
2286-48) 


SODIUM COOLED REACTORS 
Natural Convection 


Mechanical Properties 
Transuranic waste program at EG and G Idaho, Inc. Annual 
technical report, 6:5817 (EGG-WM—S5295) 
Physical Properties 
Transuranic waste program at EG and G Idaho, Inc. Annual 
technical report, 6:5817 (EGG-WM—S5295) 
Viscosity 
Preparation of a coal conversion systems technical data book. 
Annual report, May 1, 1978-April 30, 1979, 6:5683 (FE— 
2286-48) 
SLOT OVENS 
See COKE OVENS 
SLUGS (FUEL) 
See FUEL RODS 
SLURRIES (FUEL) 
See FUEL SLURRIES 
SLURRY PIPELINES 
Economic Analysis 
Coal transportation costs/inflation, 6:5729 
Rheology 
Integrated system for coal-methanol liquefaction and slurry 
pipeline transportation. Final report, 6:5649 
(DOE/CS/51884—T1) 
SMALL INTESTINE 
Comparative Evaluations 
Differentiation of normal and cultured preneoplastic tracheal 
epithellal cells in rats: importance of epithelial mesenchymal 
interactions, 6:6651 
SODA ASH 
See SODIUM CARBONATES 
SODIUM 
Absorption Spectroscopy 
Spokane NTMS 1° x 2° quadrangle area, Washington-Idaho- 
Montana. Supplemental data report: National Uranium 
Resource Evaluation program, hydrogeochemical and stream 
sediment reconnaissance, 6:5776 (GJBX—195(80)) 
Activation Analysis 
Boston 1° x 2° NTMS area, Massachusetts, and New 
Hampshire. Data report (abbreviated): National Uranium 
Resource Evaluation program, hydrogeochemical and stream 
sediment reconnaissance, 6:5791 (GJBX—255(80)) 
Thermodynamic Properties 
Evaluation and compilation of the thermodynamic properties 
of high temperature species, 6:6314 
SODIUM CARBONATES 
Catalytic Effects 
Catalytic enhancement of coal gasification program, 6:5652 
(DOE/ET/13400—T1) 
SODIUM CHLORIDES 
Catalytic Effects 
Characterization of catalyst-impregnated coal samples, 6:5672 
(ORNL/MIT—317) 
Impregnation 
Characterization of catalyst-impregnated coal samples, 6:5672 
(ORNL/MIT—317) 
Reaction Kinetics 
Isopiestic studies of aqueous solutions at elevated temperatures. 
II. NaCl + KCl mixtures, 6:6312 
Thermodynamic Activity 
Isopiestic studies of aqueous solutions at elevated temperatures. 
II. NaCl + KCI mixtures, 6:6312 
SODIUM COOLED REACTORS 
See also EBR-2 REACTOR 
FFTF REACTOR 
LMFBR TYPE REACTORS 
Flow Rate 
Experimental study of the transition from forced to natural 
circulation in EBR-Ii at low power and flow, 6:6396 
Forced Convection 
Experimental study of the transition from forced to natural 
circulation in EBR-II at low power and flow, 6:6396 
Natural Convection 
Experimental study of the transition from forced to natural 
circulation in EBR-II at low power and flow, 6:6396 





SODIUM SULFATES 
Natural Convection 


SODIUM SULFATES 
Dew Point 
Sampling and instrumentation for fluidized-bed combustion. 
Annual report, October 1978-September 1979, 6:5711 
(ANL/CEN/FE—80-2) 
SOILS 
Contamination 
Transuranics in soil at DOE facilities. Site survey report, 
6:6473 (RFP—3107) 
Decontamination 
Transuranics in soil at DOE facilities. Site survey report, 
6:6473 (RFP—3107) 
Liquid Flow 
Macropore-mesopore model of water flow through aggregated 
porous media, 6:6660 (ORNL/MIT—312) 
Radiation Monitoring 
Environmental radiation monitoring, 6:6468 (EML—383) 
Transuranics in soil at DOE facilities. Site survey report, 
6:6473 (RFP—3107) 
Radionuclide Migration 
Evaluation of the use of ratios in environmental transuranic 
studies, 6:6469 
SOLAR CELL ARRAYS 
See also PHOTOVOLTAIC POWER SUPPLIES 
Fabrication 
Development of high efficiency (14%) solar cell array module. 
Final report, November 1979-June 1980, 6:5897 
(DOE/JPL/955217—80/5) 
Performance 
Development of high efficiency (14%) solar cell array module. 
Final report, November 1979-June 1980, 6:5897 
(DOE/JPL/955217—80/5) 
Production 
Phase 2 of the automated array assembly task of the low-cost 
silicon solar array project. Final report, 1 April 1979-31 
March 1980, 6:5936 (DOE/JPL/954847—80/8) 
SOLAR CELL RECEIVERS 
See SOLAR RECEIVERS 
SOLAR CELLS 


See also CADMIUM SULFIDE SOLAR CELLS 
CADMIUM TELLURIDE SOLAR CELLS 
SILICON SOLAR CELLS 


Antireflection Coatings 
Anti-reflection coatings on large area glass sheets. Final report, 
Motorola report No. 2366/4, DRD No. SE-5, 6:5898 
(DOE/JPL/955339—80/4) 
Design 
Solar cell system having alternating current output (Patent), 
6:5923 
Power Conditioning Circuits 
Solar cell system having alternating current output (Patent), 
6:5923 
Testing 
SERI laser scanner system, 6:5921 (SERI/RR—612-733) 
SOLAR COLLECTORS 
See also CONCENTRATING COLLECTORS 
FLAT PLATE COLLECTORS 
Couplings 
Solar energy collector system including apparatus for 
balancing heat-exchange fluid flow (Patent), 6:5953 
Design 
Transparent solar heat collector (Patent), 6:5954 
Environmental Impacts 
Microenvironmental changes and plant responses due to 
shading and wind deflectio by solar collectors: a simulation 
study, 6:5883 (UCLA— 12/1268) 
Spectrally Selective Surfaces 
Transparent solar heat collector (Patent), 6:5954 
SOLAR ENERGY 
Attitudes 
Relevance of behavioral and social models to the study of 
consumer energy decision making and behavior, 6:6147 
(SERI/RR—722-341) 
Decision Making 
Relevance of behavioral and social models to the study of 
consumer energy decision making and behavior, 6:6147 
(SERI/RR—722-341) 
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Financial Incentives 
Commercialization of solar energy by regulated utilities: 
economic and financial risk analysis, 6:5881 (LBL—11398) 
SOLAR ENERGY CONVERSION 
Biological Models 
Light conversion efficiency on photosynthesis, 6:6626 
SOLAR EQUIPMENT 


See also HELIOSTATS 
PHOTOELECTROCHEMICAL CELLS 
PHOTOVOLTAIC POWER SUPPLIES 
SOLAR CELL ARRAYS 
SOLAR CELLS 
SOLAR COLLECTORS 
SOLAR HEATING SYSTEMS 
SOLAR WATER HEATERS 


Exports 

Baseline study of US industry solar exports, 6:5877 

(SERI/SP—08331-1) 
Marketing Research 
Baseline study of US industry solar exports, 6:5877 
(SERI/SP—08331-1) 
SOLAR HEATING SYSTEMS 
See also PASSIVE SOLAR HEATING SYSTEMS 
Air Flow 

Methods for improving the accuracy of air flow measurements, 

6:5933 (ANL/SDP—10) 
Cost 

Solar project cost report for Blakedale Professional Center, 

Greenwood, South Carolina, 6:5946 (SOLAR/2014—78/60) 
Design 

Combined structural support and solar energy system (Patent), 
6:5948 

Wyoming rural electric association, office building, Casper, 
Wyoming. Operation and maintenance manual, 6:5935 
(DOE/CS/31507—T1) 

Performance 

Comparative report: performance of active solar space heating 
systems, 1979-1980 heating season, 6:5942 (SOLAR/0025— 
80/42) 

Saddle Hill Trust Lot 36, Medway, Massachusetts: solar 
energy system performance evaluation, October 1979 
through May 1980, 6:5945 (SOLAR/1038—80/14) 

Solar energy system performance evaluation. J.D. Evans, Inc., 
House A, Columbia, Maryland, November 1978-March 1979, 
6:5944 (SOLAR/1012—79/14) 

South Dakota School of Mines, Keystone, South Dakota: solar 
energy system performance evaluation, December 1979-May 
1980, 6:5947 (SOLAR/2019—80/14) 

Subcatcher monitoring project. Semi-annual technical report, 
January-June 1980, 6:5934 (DOE/CS/30169—4) 

Wyoming rural electric association, office building, Casper, 
Wyoming. Operation and maintenance manual, 6:5935 
(DOE/CS/31507—T1) 

SOLAR POWER PLANTS 


See also OCEAN THERMAL POWER PLANTS 
ORBITAL SOLAR POWER PLANTS 
SOLAR THERMAL POWER PLANTS 


Design 
Facility for generating technically useable energy by 
conversion of solar energy (Patent), 6:5929 
SOLAR RECEIVERS 
Design 
Development of a new high temperature gas receiver utilizing 
small particles, 6:5951 (LBL—10148) 
Heat Transfer Fluids 
Development of a new high temperature gas receiver utilizing 
small particles, 6:5951 (LBL—10148) 
SOLAR THERMAL POWER PLANTS 
See also TOWER FOCUS POWER PLANTS 
Cogeneration 
Solar energy with chemical storage for cogeneration of electric 
power and heat, 6:5930 
Energy Demand 
Solar energy with chemical storage for cogeneration of electric 
power and heat, 6:5930 
Environmental Impacts 
Microenvironmental changes and plant responses due to 
shading and wind deflectio by solar collectors: a simulation 
study, 6:5883 (UCLA—12/1268) 





107S / ERA Vol. 6, No. 5 


Thermodynamic Cycles 

Technical and economic feasibility of a Thermal Gradient 
Utilization Cycle (TGUC) power plant. Final report, 6:6018 
(DOE/CS/56604—T1) 

SOLAR THERMAL RECEIVERS 
See SOLAR RECEIVERS 
SOLAR TRACKING 
Computerized Control Systems 

Microcomputer based 2-axis tracking controller for a 

concentrating solar collector, 6:5950 
SOLAR WATER HEATERS 
Cost 

Solar project cost report for Blakedale Professional Center, 

Greenwood, South Carolina, 6:5946 (SOLAR/2014—78/60) 
Demonstration Programs 

Thermal performance of hot water systems in the National 

Solar Data Network, 6:5941 (SOLAR/0024—79/41) 
Performance 

A-Frame Industries, Kaneohe, Hawaii, October 1978-March 
1979, 6:5943 (SOLAR/1010—79/14) 

Saddle Hill Trust Lot 36, Medway, Massachusetts: solar 
energy system performance evaluation, October 1979 
through May 1980, 6:5945 (SOLAR/1038—80/14) 

Solar energy system performance evaluation. J.D. Evans, Inc., 
House A, Columbia, Maryland, November 1978-March 1979, 
6:5944 (SOLAR/1012—79/14) 

Thermal performance of hot water systems in the National 
Solar Data Network, 6:5941 (SOLAR/0024—79/41) 

SOLAR-ASSISTED POWER SYSTEMS 
Feasibility Studies 

Hybrid electric power systems using flywheels, 6:6241 (CONF- 

801022—) 
SOLENOIDS 
Fabrication 

Anodized aluminum foil coil with 538°C capabilities. Final 

report, 6:6351 (BDX—613-2525) 
SOLID WASTES 


See also AGRICULTURAL WASTES 
WOOD WASTES 


Waste Product Utilization 

Resource recovery from coal residues, 6:5685 (CONF- 

801104—8) 
SOLIDS 
Deformation 

Dynamic relaxation applied to the quasi-static, large 
deformation, inelastic response of axisymmetric solids, 6:6360 
(SAND—80-1605C) 

Numerical implementation of inelastic time dependent and time 
independent, finite strain constitutive equtions in solids, 
6:6361 (SAND—80-1966C) 

Equations of State 

Computationally efficient expression for the zero-temperature 

isotherm in equations of state, 6:6770 (LA—8616-MS) 
Stress Analysis 

Dynamic relaxation applied to the quasi-static, large 
deformation, inelastic response of axisymmetric solids, 6:6360 
(SAND—80-1605C) 

Numerical implementation of inelastic time dependent and time 
independent, finite strain constitutive equtions in solids, 
6:6361 (SAND—80-1966C) 

SOLUTIONS 

(For mathematical solutions see ANALYTICAL SOLUTION or 

NUMERICAL SOLUTION.) 
Thermodynamic Properties 
Calculation of thermodynamic properties of multicomponent 
ionic reciprocal systems, 6:6688 
SOLVATION 
See also HYDRATION 
Mathematical Models 
Classical mean space charge model for solvation, 6:6315 
SOLVENT PROPERTIES 
Biochemical Reaction Kinetics 

DNA condensation and how it relates to phase equilibrium in 

solution, 6:6558 
Configuration Interaction 

Solvent effects and polar interactions in the structural stability 

and dynamics of globular proteins, 6:6495 


Solvent and temperature effects on crambin, a hydrophobic 
protein, 6:6506 
Stabilization 
Excluded volume as a determinant of protein structure and 
stability, 6:6499 
SOLVENT-REFINED COAL 
Chemical Composition 
Combustion of coal-derived fuels, 6:5680 (CONF-7904102—) 
Combustion Properties 
Preparation of a coal conversion systems technical data book. 
Annual report, May 1, 1978-April 30, 1979, 6:5683 (FE— 
2286-48) 
Hydrocracking 
Zinc halide hydrocracking process for distillate fuels from 
coal. Quarterly technical progress report, May 1, 1979-July 
31, 1979, 6:5663 (FE—1743-79) 
Performance Testing 
Combustion of coal-derived fuels, 6:5680 (CONF-7904102—) 
SOLVENT-REFINING COAL PLANTS 


See COAL PREPARATION PLANTS 
SRC PROCESS 


SOMATOSTATIN 
Biological Effects 
Serially transplantable chemically induced rat islet cell tumor, 
6:6654 
SOMATOTROPIN RELEASE INHIBITING FACTOR 
See SOMATOSTATIN 
SONIC LOGGING 
Equipment 
Acoustic logging for examination of the cement bonding of 
well casing (Patent), 6:5734 
SORGHUM 
Enzymatic Hydrolysis 
Enzymatic hydrolysis of the lignocellulosic component from 
vegetative forage crops, 6:5870 
SOUTH CAROLINA 
Geochemical Surveys 
National Uranium Resource Evaluation: Spartanburg 
Quadrangle, South Carolina and North Carolina, 6:5792 
(GJQ—004(80)) 
Gravity Surveys 
National Uranium Resource Evaluation: Spartanburg 
Quadrangle, South Carolina and North Carolina, 6:5792 
(GJQ—004(80)) 
Magnetic Surveys 
National Uranium Resource Evaluation: Spartanburg 
Quadrangle, South Carolina and North Carolina, 6:5792 
(GIQ—004(80)) 
Radiometric Surveys 
National Uranium Resource Evaluation: Spartanburg 
Quadrangle, South Carolina and North Carolina, 6:5792 
(GJQ—004(80)) 
SPACE LATTICES 
See CRYSTAL LATTICES 
SPACE PROPULSION REACTORS 
Seals 
Seal arrangement for intersecting conduits (Patent), 6:6084 
SPACE REFLECTION 
See P INVARIANCE 
SPARGERS 
Uses 
Amination of trichlorotrinitrobenzene, 6:6440 (MHSMP—80- 


45) 
SPARK IGNITION ENGINES 
Design 
Unthrottled lean mixture gasoline engine (Patent), 6:6227 
Fuel Systems 
Pre-vaporizing fuel system (Patent), 6:6229 
Fuel-Air Ratio 
Unthrottled lean mixture gasoline engine (Patent), 6:6227 
SPARK MASS SPECTROMETERS 
Beam Pulsers 
Compact, high speed ion beam chopper, 6:6288 
SPEAR 
(2.5-GeV electron--positron storage ring at SLAC, Stanford 
University.) 





Scintillation Counters 


Scintillation Counters 
Brief review of recent results from the Crystal Ball detector at 
SPEAR, 6:6436 (SLAC-PUB—2655) 
SPECIFIC HEAT 
Spatial Dependence 
Heat capacity changes for the binding of 3’-cytidine 
monophosphate to Ribonuclease A, 6:6507 
SPECTROSCOPY 
Meetings 
Characterization of high temperature vapors and gases, 6:6683 
SPENT FUEL CASKS 
Design 
Breeder Reactor Program: T-3 cask, 6:6357 (HEDL-SA—2193- 
FP) 
Thermal Analysis 
Thermal analysis of the IDENT 1578 fuel pin shipping 
container, 6:5806 (HEDL—6890) 
SPENT FUEL ELEMENTS 
Deformation 
Element bow measurement and data reduction at the hot fuel 
examination facility/north, 6:6067 
Materials Handling 
Cask loading technique for delicate samples at the hot fuel 
examination facility, 6:6064 
Element bow measurement and data reduction at the hot fuel 
examination facility/north, 6:6067 
Remote encapsulation of mixed-oxide fuel pellets for transient 
testing, 6:6082 
Mechanical Decladding 
Remote examination of shroud tubes in liquid-metal fast 
breeder reactor fuel elements, 6:6065 
Packaging 
Experimental demonstration package program. Canister final 
design report, 6:5809 (RHO-C—48) 
Radiation Monitoring 
Measured airborne radioactivity in the hot fuel examination 
facility/north, 6:6066 
Remote Handling Equipment 
In-cell welding techniques for irradiated fuel rods, 6:6074 
Repair 
In-cell welding techniques for irradiated fuel rods, 6:6074 
SPENT FUELS 
Encapsulation 
Verification of the barnwell nuclear fuel plant mechanical 
head-end design, 6:5802 
Packaging 
Commercial waste and spent fuel packaging program. Package 
design criteria, 6:5823 (RHO-CD—772) 
Transport 
Fleet servicing facilities for testing and maintaining rail and 
truck radioactive waste transport systems, 6:5805 (CONF- 
801115—35) 
SPINACH 
Food Processing 
Energy conservation in the canning industry. Phase I: 
identification and measurement of energy uses in food 
processing operations, 6:6214 
SPLEEN CELLS 
Antigen-Antibody Reactions 
Occurrence of a theta-like antigen in rats, 6:6608 
Immune Reactions 
Rat analog of the mouse theta antigen, 6:6606 
SPOIL BANKS 
Chemical Analysis 
Reconnaissance and processing of impounded coal wastes. 
Annual report, October 1, 1979-September 30, 1980, 6:5686 
(DOE/ET/11070—T2) 
Evaluation 
Reconnaissance and processing of impounded coal wastes. 
Annual report, October 1, 1979-September 30, 1980, 6:5686 
(DOE/ET/11070—T2) 
Sampling 
Reconnaissance and processing of impounded coal wastes. 
Annual report, October 1, 1979-September 30, 1980, 6:5686 
(DOE/ET/11070—T2) 
SPRAY PONDS 
See COOLING PONDS 
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SPRAY SYSTEMS (CONTAINMENT) 
See CONTAINMENT SPRAY SYSTEMS 
SRC PROCESS 
Recommendations 
Technical support to the Solvent Refined Coal (SRC) 
demonstration projects: assessment of current research and 
development, 6:5673 (ORNL/TM—6952) 
Technology Assessment 
Technical support to the Solvent Refined Coal (SRC) 
demonstration projects: assessment of current research and 
development, 6:5673 (ORNL/TM—6952) 
Water Requirements 
Coal Liquefaction Demonstration Plant near Morgantown, 
WV. Water assessment report (Alcohol fuel production), 
6:6485 
SRC-II PROCESS 
Recommendations 
Technical support to the Solvent Refined Coal (SRC) 
demonstration projects: assessment of current research and 
development, 6:5673 (ORNL/TM—6952) 
Technology Assessment 
Technical support to the Solvent Refined Coal (SRC) 
demonstration projects: assessment of current research and 
development, 6:5673 (ORNL/TM—6952) 
Water Requirements 
Coal Liquefaction Demonstration Plant near Morgantown, 
WV. Water assessment report (Alcohol fuel production), 
6:6485 
STAINLESS STEEL-21-6-9 
Acoustic Emission Testing 
Acoustic emission under biaxial stresses in unflawed 21-6-9 and 
304 stainless steel, 6:6267 (UCRL—84358) 
STAINLESS STEEL-304 
Acoustic Emission Testing 
Acoustic emission under biaxial stresses in unflawed 21-6-9 and 
304 stainless steel, 6:6267 (UCRL—84358) 
ion 
Corrosion of AISI 316 and AISI 304 stainless steel with iodine 
vapor, 6:6273 (ORNL-tr—4694) 
STAINLESS STEEL-316 
Corrosion 
Corrosion of AISI 316 and AISI 304 stainless steel with iodine 
vapor, 6:6273 (ORNL-tr—4694) 
STAINLESS STEELS 


See also STAINLESS STEEL-304 
STAINLESS STEEL-316 


Stress Corrosion 
Stress corrosion studies in solvent refined coal liquefaction 
pilot plants, 6:5674 (ORNL/TM—7513) 
STANDING CROP 
See BIOMASS 
STAR MODELS 
Gravitational Collapse 
Effect of rotation on the hydrodynamics of stellar collapse, 
6:6667 (LA-UR—80-2870) 
STEAM GENERATORS 
Corrosion 
Corrosion monitoring apparatus (Patent), 6:6272 
Failures 
Steam-generator tube performance: world experience with 
water-cooled nuclear power reactors during 1978, 6:6072 
Fatigue 
Design fatigue curves for designs using inelastic or continuous 
cycling analysis and 2 1/4 Cr - 1 Mo steel for the BRP 
steam generator (LMFBR), 6:6051 (DOE/SF/70030—T2) 
Feedwater 
Additives for steam cycles, 6:6363 (STUDSVIK/M—78/375) 
Materials 
Steam generator materials performance in high temperature 
gas-cooled reactors, 6:6048 (GA-A—15836) 
Performance 
Steam generator materials performance in high temperature 
gas-cooled reactors, 6:6048 (GA-A—15836) 
Retrofitting 
Regional conversion to coal. Final report, 6:6026 (FE—2468- 
63) 
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STEAM INJECTION 
Mathematical Models 
Scaled physical model studies of the steam drive process. First 
annual report, September 1977-September 1978, 6:5735 
(DOE/ET/12075—1) 
STEAM REFORMER PROCESSES 
Technology Assessment 
Distillate fuel-oil processing for phosphoric acid fuel-cell 
power plants, 6:6183 (DOE/ET/13323—2) 


See also STAINLESS STEELS 
Chemical Composition 
Materials problems in fluidized-bed combustion systems. 
Appendix 6: Pretest characterization data. Final report, 
6:6413 (EPRI-CS—1449(App.6)) 
Metallography 
Materials problems in fluidized-bed combustion systems. 
Appendix 6: Pretest characterization data. Final report, 
6:6413 (EPRI-CS—1449(App.6)) 
STIRLING ENGINES 
Technology Assessment 
Design and development of Stirling engines for stationary 
power generation applications in the 500 to 3000 horsepower 
range, 6:6020 (DOE/ET/15208—1) 
STORAGE RINGS 
See also PEP STORAGE RINGS 
SPEAR 


Lectures 
e*e” physics today and tomorrow: four tutorial lectures 
delivered at the Arctic School of Physics 1980, 6:6712 
(SLAC-PUB—2615) 
STOVER 
See AGRICULTURAL WASTES 
STOVES 
Energy Conservation 
Combination safety and heat conservation panel (Patent), 
6:6197 
Safety 
Combination safety and heat conservation panel (Patent), 
6:6197 
STRAW 
Uses 
Can straw be better used, 6:5889 (DFE—31(App.7)) 
STREAMS 
Ecology 
Feeding ecology of stream invertebrates, 6:6480 
STRONTIUM 
Absorption Spectroscopy 
Spokane NTMS 1° x 2° quadrangle area, Washington-Idaho- 
Montana. Supplemental data report: National Uranium 
Resource Evaluation program, hydrogeochemical and stream 
sediment reconnaissance, 6:5776 (GJBX—195(80)) 
STRONTIUM 80 
Mass 
Study of the (*He, n) reaction on isotopes of krypton, 6:6742 
STRONTIUM 90 
Radionuclide Migration 
Evaluation of some *Sr sources in the White Oak Creek 
drainage basin, 6:6471 (ORNL/TM—7290) 
SUBBITUMINOUS COAL 
Hydrocracking 
Zinc halide hydrocracking process for distillate fuels from 
coal. Quarterly technical progress report, May 1, 1979-July 
31, 1979, 6:5663 (FE—1743-79) 
SULFATES 
Biological Pathways 
Flavoproteins, iron proteins, and hemoproteins as electron- 
transfer components of the sulfate-reducing bacteria, 6:6598 
SULFOCYANIDES 
See THIOCYANATES 
SULFUR 
Chemistry 
Sulfur chemistry in flames, 6:5852 
SULFUR DIOXIDE 
Monitoring 
Trace gas concentrations, 6:6451 (EML—383) 
SULFUR HYDRIDES 
See HYDROGEN SULFIDES 


SULFUR TRIOXIDE 
Emission 


Enhanced SOs; emissions from staged combustion, 6:6346 
SUPERCONDUCTING MAGNETS 
Fabrication 
Superconducting magnet (Patent), 6:6370 
Use of in situ wire in small magnets, 6:6262 (IS-M—301) 
Research Programs 
Team one (GA/MCA) effort of the DOE 12 Tesla Coil 
Development Program. Progress report for the quarter 
ending September 30, 1980, 6:6791 (GA-A—16165) 
SUPERCONDUCTING WIRES 
AC Losses 
Preparation and properties of in-situ prepared filamentary 
NbsSn-Cu superconducting wire, 6:6358 (IS-M—291) 
Fabrication 
Preparation of in-situ NbsSn-Cu wire by consumable arc 
melting, 6:6263 (IS-M—302) 
Preparation and properties of in-situ prepared filamentary 
NbsSn-Cu superconducting wire, 6:6358 (IS-M—291) 
Use of in situ wire in small magnets, 6:6262 (IS-M—301) 
Performance 
Preparation and properties of in-situ prepared filamentary 
NbsSn-Cu superconducting wire, 6:6358 (IS-M—291) 
Research Programs 
Annual technical progress report. Task I. Superconductor 
researbh. Task II. Far-infrared diagnostic development, 
6:6769 (DOE/ET/53077—1) 
SUPERLATTICES 
Meetings 
Workshop on artificial superlattices (Champaign-Urbana, 
Illinois, October 30-31, 1980), 6:6766 (ANL—80-101) 
SURFACE AIR 
See also AIR 
Monitoring 
Ambient concentrations of halocarbons and nitrous oxide at 
Chester, 6:6448 (EML—383) 
Measurements of filter samples of surface air, 6:6456 (EML— 
383) 
Radiation Monitoring 
Radon-222 measurements at Chester, 6:6458 (EML—383) 
SURFACE ENERGY 
Biological Models 
Surface free energy model for protein structure in solution, 
6:6501 
SURFACE MINING 


See also COAL MINING 
OIL SHALE MINING 


Explosive Fracturing 
Structure response and damage produced by ground vibration 
from surface mine blasting, 6:5693 (BM-RI—8507) 
Land Reclamation 
Lignite, 6:5695 
Legal Aspects 
Rights of operators and permittees under the inspection and 
enforcement provisions of the Surface Mining Control and 
Reclamation Act of 1977 (Interim Program), 6:5730 
Planning 
Pipeline gas demonstration plant. Phase I: preliminary coal 
mining plan, 6:5699 (FE—2542-7) 
Socio-Economic Factors 
Lignite, 6:5695 
SURFACE MINING ACTS 
Compliance 
Rights of operators and permittees under the inspection and 
enforcement provisions of the Surface Mining Control and 
Reclamation Act of 1977 (Interim Program), 6:5730 
Enforcement 
Rights of operators and permittees under the inspection and 
enforcement provisions of the Surface Mining Control and 
Reclamation Act of 1977 (Interim Program), 6:5730 
SUSPENSIONS (FUEL) 
See FUEL SLURRIES 
SWEDEN 
Fuel Supplies 
Future fuel market in Sweden, 6:6152 (NE—1980-2) 





SWEDEN 
Geologic 


Formations 


Geologic Formations 
Geothermal energy production in Skaane, Sweden, 6:5959 
(NE/GEO—80/1) 
Geothermal Exploration 
Geothermal energy production in Skaane, Sweden, 6:5959 
(NE/GEO—80/1) 
Geothermal Resources 
Geothermal energy production in Skaane, Sweden, 6:5959 
(NE/GEO—80/1) 
Lakes 
Influence of a proposed pumped storage hydro-power plant on 
the thermal stratification of Lake Ivoe, Sweden, 6:6105 
(TULEA—1979-02) 
Wave Power 
Analysis and evaluation of the program for wave energy 
conversion, 6:6000 (DFE—23) 
SWIMMING POOLS 
Geothermal Water Heating 
Heating facilities for Moana Municipal Pool, Reno, Nevada, 
6:5991 (DOE/BP/15325—T9) 
SYNTHESIS GAS 
Production 
Application of SGFM technology to alternate feedstocks. 
Phase III, 6:5853 (DOE/ET/20041—T1) 
SYNTHETIC FUELS 


See also ALCOHOL FUELS 
SYNTHETIC PETROLEUM 


Production 
Report of the conference on synthetic fuels, 6:6160 
SYNTHETIC FUELS CORPORATION 
Implementation 
Report of the conference on synthetic fuels, 6:6160 
SYNTHETIC FUELS INDUSTRY 
Government Policies 
Report of the conference on synthetic fuels, 6:6160 
SYNTHETIC PETROLEUM 
Enthalpy 
Preparation of a coal conversion systems technical data book. 
Annual report, May 1, 1978-April 30, 1979, 6:5683 (FE— 
2286-48) 
Fractionation 
Preparation of a coal conversion systems technical data book. 
Annual report, May 1, 1978-April 30, 1979, 6:5683 (FE— 
2286-48) 


TADPOLES 
See LARVAE 
TANKS 
Performance Testing 
Status of tank assessment studies for continued in-tank storage 
of Hanford high-level defense waste, 6:5828 (RHO-LD— 
142) 
TANTALUM 178 
Radiopharmaceuticals 
Tantalum-178 radiopharmaceuticals for lung and liver imaging, 
6:6622 
TANTALUM 181 TARGET 
Nitrogen 14 Reactions 
Breakup-fusion description of massive transfer reactions with 
emission of fast light particles, 6:6750 
TANTALUM ALLOYS 
Mechanical Properties 
Development of a high strength, hydrogen-resistant austenitic 
alloy (Fe-36 Ni-3 Ti-3 Ta-1.3 Mo), 6:6264 (LBL—11239) 
TANTALUM COMPOUNDS 
Binding Energy 
Bond lengths in oxygen and halogen compounds of d and f 
elements, 6:6297 
Bond Lengths 
Bond lengths in oxygen and halogen compounds of d and f 
elements, 6:6297 
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Molecular Structure 
Bond lengths in oxygen and halogen compounds of d and f 
elements, 6:6297 
TANTALUM OXIDES 
Binding Energy 
Bond lengths in oxygen and halogen compounds of d and f 
elements, 6:6297 
Bond Lengths 
Bond lengths in oxygen and halogen compounds of d and f 
elements, 6:6297 
Molecular Structure 
Bond lengths in oxygen and halogen compounds of d and f 
elements, 6:6297 
TAR SANDS 
See OIL SANDS 
TARGET CHAMBERS 
Performance Testing 
Elementary particles and high energy phenomena. Progress 
report, 6:6423 (COO—2114-45) 
TATB 
(1,3,5-Triamino-2,4,6-trinitrobenzene.) 
Production 
Amination of trichlorotrinitrobenzene, 6:6440 (MHSMP—80- 


TAURINE 
Chemical Shift 
*3C nuclear magnetic resonance study of the complexation of 
calcium by taurine, 6:6593 
Coupling Constants 
*3C nuclear magnetic resonance study of the complexation of 
calcium by taurine, 6:6593 
Nuclear Magnetic Resonance 
*3C nuclear magnetic resonance study of the complexation of 
calcium by taurine, 6:6593 
Overhauser Effect 
3C nuclear magnetic resonance study of the complexation of 
calcium by taurine, 6:6593 
Spin-Lattice Relaxation 
*8C nuclear magnetic resonance study of the complexation of 
calcium by taurine, 6:6593 
TAUTOMERISM 
See ISOMERIZATION 
TEARING INSTABILITY 
Stabilization 
Hall current effects on tearing modes in rotating reverse field 
plasmas, 6:6778 (DOE/ER/03077— 165) 
TEL 
(Tetraethyl lead.) 
Effect of tetraethy] lead on the structure of propane-oxygen 
flames diluted with argon, 6:6350 
TEMPERATURE (AMBIENT) 
See AMBIENT TEMPERATURE 
TEMPERATURE EFFECTS 
Spatial Dependence 
Solvent and temperature effects on crambin, a hydrophobic 
protein, 6:6506 
TEMPERATURE (ELECTRON) 
See ELECTRON TEMPERATURE 
TENNESSEE 
Coal Reserves 
Coal market analysis issues. Final report, 6:5725 (EPRI-EA— 
1575) 
TENNESSEE VALLEY AUTHORITY 
Demonstration Plants 
Fossil energy program progress report for August 1980, 6:5644 
(ORNL/TM—7535) 
Fossil energy program progress report for September 1980, 
6:5645 (ORNL/TM—7573) 
Planning 
Ammonia from coal, 6:5872 (CONF-791169—2) 
Fertilizer from coal, 6:5873 (NP—25196) 
TERBIUM 159 TARGET 
Nitrogen 14 Reactions 
Breakup-fusion description of massive transfer reactions with 
emission of fast light particles, 6:6750 
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TEREPHTHALIC ACID 
Infrared Spectra 
Solid-state vibrational spectra and structures of terephthalic 
acid and the terephthalate ion, 6:6328 
Raman Spectra 
Solid-state vibrational spectra and structures of terephthalic 
acid and the terephthalate ion, 6:6328 
TERYLENE 
See DACRON 
TEST FACILITIES 
Construction 
Experimental facility for containment sump reliability studies 
(Generic Task A-43) (PWR; BWR), 6:6085 (ALO—132) 
Electronic Equipment 
Modular safety interlock system for high energy physics 
experiments, 6:6404 (SLAC-PUB—2627) 
Radioactive Waste Facilities 
Sodium loop safety facility disposal system at the hot fuel 
examination facility, 6:6062 
Radioactive Waste Storage 
Packaging and storing contaminated sodium at the hot fuel 
examination facility, 6:6063 
TETRACYCLINES 
Plasmids 
DNase-resistant transfer of chromosomal cat and tet insertions 
by filter mating in pneumococcus, 6:6610 
TETRAETHYL LEAD 
See TEL 
TEXACO GASIFICATION PROCESS 
Comparative Evaiuations 
Energy balances in the production and end-use of methanol 
derived from coal, 6:5865 (DOE/PE/70151—T4) 
Energy Analysis 
Energy balances in the production and end-use of methanol 
derived from coal, 6:5865 (DOE/PE/70151—T4) 
Energy Balance 
Energy balances in the production and end-use of methanol 
derived from coal, 6:5865 (DOE/PE/70151—T4) 
TEXAS 
Coal Deposits 
Lignite, 6:5695 
Magnetic Surveys 
Aerial radiometric and magnetic survey: Woodward National 
Topographic Map, Oklahoma, West Texas project, 6:5788 
(GJBX—251(80)) 
Radiometric Surveys 
Aerial radiometric and magnetic survey: Woodward National 
Topographic Map, Oklahoma, West Texas project, 6:5788 
(GJBX—251(80)) 
TEXTILE INDUSTRY 
Cogeneration 
Industrial cogeneration case study No. 1; Celanese Fibers 
Company, Rock Hill, South Carolina, 6:6202 (ANL/CNSV- 
TM—45) 
Energy Conservation 
In-plant demonstration of energy optimization in beck dyeing 
of carpet. Final report, June 1, 1979-January 1, 1980, 6:6204 
(DOE/CS/40081—T1) 
TEXTILES 
See also DACRON 
Processing 
In-plant demonstration of energy optimization in beck dyeing 
of carpet. Final report, June 1, 1979-January 1, 1980, 6:6204 
(DOE/CS/40081—T1) 
THALLIUM 
Weak Interactions 
Measurement of the parity nonconserving neutral weak 
interaction in atomic thallium, 6:6701 (LBL—11641) 
THERMAL CONDUCTION 
(Heat transfer by conduction.) 
Analytical Solution 
Analytic solution to inverse heat conduction problems with 
periodicity, 6:6398 
Boundary Conditions 
Analytic solution to inverse heat conduction problems with 
periodicity, 6:6398 
Mathematical Models 
Conduction heat transfer solutions, 6:6391 (UCRL—52863) 


THERMIONIC CONVERTERS 
Electron Temperature 


Numerical Solution 
Conduction heat transfer solutions, 6:6391 (UCRL—52863) 
THERMAL ENERGY STORAGE EQUIPMENT 
Direct Contact Heat Exchangers 
Direct contact heat transfer for thermal energy storage, 6:6139 
(SERI/TP—631-838) 
THERMAL INSULATION 
Manufacturing 
Final technical report, 6:6205 (DOE/R5/10118—1) 
Retrofitting 
Labor and net-energy effects of retrofitting ceiling insulation in 
single-family homes, 6:6199 
THERMAL POLLUTION 
(Environmental temperature rise due to waste heat disposal) 
Environmental Impacts 
Thermal ecology research at the Savannah River Plant: a 
review, 6:6483 
THERMAL POWER PLANTS 


See also COMBINED-CYCLE POWER PLANTS 
FOSSIL-FUEL POWER PLANTS 
GEOTHERMAL POWER PLANTS 
NUCLEAR POWER PLANTS 
WOOD-FUEL POWER PLANTS 

Capacity 

Steam-electric plant construction cost and annual production 

expenses, 1978, 6:6019 (DOE/EIA—0033(78)) 
Capitalized Cost 
Steam-electric plant construction cost and annual production 
expenses, 1978, 6:6019 (DOE/EIA—0033(78)) 

Cogeneration 

Co-generation, 6:6027 (MASEC-CF—80-005) 
Cooling Systems 

Biofilm development and destruction, 6:6023 (EPRI-CS—1554) 
Heat Exchangers 

Heat rejection system (Patent), 6:6031 
Operating Cost 

Steam-electric plant construction cost and annua! production 
expenses, 1978, 6:6019 (DOE/EIA—0033(78)) 

Thermodynamic Cycles 

Technical and economic feasibility of a Thermal Gradient 
Utilization Cycle (TGUC) power plant. Final report, 6:6018 
(DOE/CS/56604—T1) 

Waste Heat Utilization 
Co-generation, 6:6027 (MASEC-CF—80-005) 
THERMAL STORAGE 
See HEAT STORAGE 
THERMIONIC CONVERTERS 
Electron Collisions 

Codes to generate collision matrices in the Boltzmann 
equation, COLMAT, COLMEX, and COLNEX. TM79- 
0008, 6:6173 (DOE/ET/15422—5) 

Collision integral evaluation. TM80-0014, 6:6179 
(DOE/ET/15422—5) 

Simplified steady state Boltzmann equation solution by 
numerical time evolution. TM79-0007, 6:6172 
(DOE/ET/15422—5) 

Electron Drift 

Advanced theoretical methods for improving the performance 
of thermionic converters. Final report, February 13, 1979- 
August 12, 1980, 6:6166 (DOE/ET/15422—5) 

Boundary conditions in Boltzmann and transport equations. 
TM80-0015, 6:6180 (DOE/ET/15422—5) 

Parametric study of electron transport in the thermionic 
converter. TM79-0013, 6:6178 (DOE/ET/15422—S) 

Electron Mobility 

Electron mobility for piecewise linear cross-section. TM79- 

0002, 6:6168 (DOE/ET/15422—5) 
Electron Temperature 

Advanced theoretical methods for improving the performance 
of thermionic converters. Final report, February 13, 1979- 
August 12, 1980, 6:6166 (DOE/ET/15422—S) 

Electron temperature profiles in the thermionic converter. 
TM79-0001, 6:6167 (DOE/ET/15422—5) 

Improved version of simplified steady state Boltzmann 
equation solution. TM79-0011, 6:6176 (DOE/ET/15422—5) 

Simplified steady state Boltzmann equation solution: algorithm 
modification. TM79-0012, 6:6177 (DOE/ET/15422—5) 





THERMIONIC CONVERTERS 
Electron Temperature 


Two-dimensional electron temperature profiles. TM79-0009, 
6:6174 (DOE/ET/15422—5) 

Velocity two-dimensional solution of Boltzmann equation using 
time evolution (program development). TM79-0010, 6:6175 
(DOE/ET/15422—S) 

Electron-Atom Collisions 

Collision matrix evaluation and convergence. TM79-0004, 
6:6170 (DOE/ET/15422—5) 

Collisional energy transfer rate between two species. TM79- 
0003, 6:6169 (DOE/ET/15422—S) 

Parametric Analysis 

Parameter study of the thermionic converter, problem 

formulation. TM80-0017, 6:6181 (DOE/ET/15422—5) 
THERMODYNAMIC CYCLES 
Feasibility Studies 

Technical and economic feasibility of a Thermal Gradient 
Utilization Cycle (TGUC) power plant. Final report, 6:6018 
(DOE/CS/56604—T 1) 

THERMODYNAMICS 
Dynamic Function Studies 

Some ways to use thermodynamic information to characterize 

linkage systems, 6:6589 
THERMOLUMINESCENT DOSEMETERS 
Calibration 

Statistical analysis of the calibration procedure for personnel 

radiation measurement instruments, 6:6431 (IDO—12091) 
THERMONUCLEAR REACTORS 

(For use in cases where certain aspects of either hypothetical or 

real thermonuclear reactors are discussed.) 


See also I-BEAM TYPE REACTORS 
TOKAMAK TYPE REACTORS 


Meetings 
Poster session papers: APS meeting, San Diego, CA, 6:6776 
(CONF-801119—(Vol.1)(Absts.)) 
Reviews 
Max Planck Institute for Plasma Physics, 6:6793 (LA-tr—80- 
25) 


THIOCYANATES 
Absorption Spectroscopy 
Cyanide and thiocyanate in coal gasification wastewaters, 
6:5694 
THORIUM 
Absorption Spectroscopy 
Spokane NTMS 1° x 2° quadrangle area, Washington-Idaho- 
Montana. Supplemental data report: National Uranium 
Resource Evaluation program, hydrogeochemical and stream 
sediment reconnaissance, 6:5776 (GJBX—195(80)) 
Activation Analysis 
Boston 1° x 2° NTMS area, Massachusetts, and New 
Hampshire. Data report (abbreviated): National Uranium 
Resource Evaluation program, hydrogeochemical and stream 
sediment reconnaissance, 6:5791 (GJBX—255(80)) 
THORIUM 228 
Gamma Spectroscopy 
Secular equilibrium of radium in Western coal, 6:5684 
(MLM—2738(OP)) 
THORIUM REACTORS 
Reactor Kinetics 
Analysis of the thorium axial blanket experiments in the 
proteus reactor, 6:6060 (ORNL/TM—7471) 
THREE MILE ISLAND-2 REACTOR 
Reactor Accidents 
Rogovin report on Three Mile Island 2, 6:6098 
Reactor Core Disruption 
TMI-2 criticality analysis: analytical models and methods, 
6:6086 (CONF-801107—29) 
THYMOCYTES 
Antigen-Antibody Reactions 
Occurrence of a theta-like antigen in rats, 6:6608 
TIBET 
Geothermal Fields 
Geothermal field stratigraphic pressure gradients analyzed, 
6:5966 (JPRS—76950) 
TIME PROJECTION CHAMBERS 
See PROJECTION SPARK CHAMBERS 
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TIN 
Absorption Spectroscopy 
Spokane NTMS 1° x 2° quadrangle area, Washington-Idaho- 
Montana. Supplemental data report: National Uranium 
Resource Evaluation program, hydrogeochemical and stream 
sediment reconnaissance, 6:5776 (GJBX—195(80)) 
TIN 120 TARGET 
Pion Plus Reactions 
Positive pion-nucleus elastic scattering at 20 MeV, 6:6744 
(LA—8456-PR) 
Proton Reactions 
Search for orbit-flip states in Zr, '°Sn, '*Sm, and 7°*Pb 
determination of reduced transition probabilities (800 MeV), 
6:6746 (LA—8456-PR) 
TIN ALLOYS 
Fabrication 
Preparation of in-situ NbsSn-Cu wire by consumable arc 
melting, 6:6263 (IS-M—302) 
Superconducting Wires 
Use of in situ wire in small magnets, 6:6262 (IS-M—301) 
TiN COMPLEXES 
Configuration 
Moessbauer studies of tin(IV) complexes with chelating anionic 
ligands, 6:6308 
TITANIUM 
Absorption Spectroscopy 
Spokane NTMS 1° x 2° quadrangle area, Washington-Idaho- 
Montana. Supplemental data report: National Uranium 
Resource Evaluation program, hydrogeochemical and stream 
sediment reconnaissance, 6:5776 (GJBX—195(80)) 
Activation Analysis 
Boston 1° x 2° NTMS area, Massachusetts, and New 
Hampshire. Data report (abbreviated): National Uranium 
Resource Evaluation program, hydrogeochemical and stream 
sediment reconnaissance, 6:5791 (GJBX—255(80)) 
TITANIUM ALLOYS 
Mechanical Properties 
Development of a high strength, hydrogen-resistant austenitic 
alloy (Fe-36 Ni-3 Ti-3 Ta-1.3 Mo), 6:6264 (LBL—11239) 
Stress Relaxation 
Thermal stress relieving of dilute uranium alloys, 6:6265 
(SAND—80-1441C) 
TITANIUM COMPOUNDS 
Binding Energy 
Bond lengths in oxygen and halogen compounds of d and f 
elements, 6:6297 
Bond Lengths 
Bond lengths in oxygen and halogen compounds of d and f 
elements, 6:6297 
Molecular Structure 
Bond lengths in oxygen and halogen compounds of d and f 
elements, 6:6297 
TITANIUM OXIDES 
Binding Energy 
Bond lengths in oxygen and halogen compounds of d and f 
elements, 6:6297 
Bond Lengths 
Bond lengths in oxygen and halogen compounds of d and f 
elements, 6:6297 
Crystal Field 
Electronic structure of lanthanum perovskites with 3d 
transition elements, 6:6276 
Electronic Structure 
Electronic structure of lanthanum perovskites with 3d 
transition elements, 6:6276 
Molecular Structure 
Bond lengths in oxygen and halogen compounds of d and f 
elements, 6:6297 
TITRATION 
Remote Handling Equipment 
Development of a simple pipetter for remote analytical 
applications, 6:6294 
TOBACCO MOSAIC VIRUS 
Molecular Structure 
Electrostatic forces in muscle and cylindrical gel systems, 
6:6497 
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Morphology 
Protein-RNA interactions in tobacco mosaic virus, 6:6531 
RNA->protein interactions in the assembly of tobacco mosaic 
virus, 6:6540 
Self-assembly of tobacco mosaic virus: influence of the viral 
RNA and protein components upon the assembly process, 
6:6564 
Studies on the mechanism of assembly of tobacco mosaic virus, 
6:6541 
Structural Chemical Analysis 
Movement and self-control in protein assemblies: quasi- 
equivalence revisited, 6:6511 
TOKAMAK TYPE REACTORS 
Superconducting Magnets 
Team one (GA/MCA) effort of the DOE 12 Tesla Coil 
Development Program. Progress report for the quarter 
ending September 30, 1980, 6:6791 (GA-A—16165) 
TOKAPOLE DEVICES 
ICR Heating 
High power heating in the ion cyclotron range of frequencies 
in the Wisconsin Tokapole II, 6:6779 (DOE/ET/53051—11) 
TOLUENE 
Cracking 
Round table meeting, chemical and physical valorization of 
coal, Liege, 9 and 10 November 1976, 6:5662 (EUR—5954) 
TOMATOES 
Food Processing 
Energy conservation in the canning industry. Phase I: 
identification and measurement of energy uses in food 
processing operations, 6:6214 
TOMOGRAPHY 
Tomographic scanning apparatus with ionization detector 
means (Patent), 6:6623 
Tomographic scanning apparatus with ionization detector 
means (Patent), 6:6624 
Image Processing 
Limits to image reconstruction from restricted angular input, 
6:6804 (LBL—11834) 
TOP ACCIDENTS 
See TRANSIENT OVERPOWER ACCIDENTS 
TOPOLOGICAL MAPPING 
Metric universal properties of period doubling bifurcations and 
the spectrum for a route to turbulence, 6:6775 (LA-UR—80- 
3022) 
TOTAL ENERGY SYSTEMS 
Design 
Solar energy with chemical storage for cogeneration of electric 
power and heat, 6:5930 
Stirling Engines 
Design and development of Stirling engines for stationary 
power generation applications in the 500 to 3000 horsepower 
range, 6:6020 (DOE/ET/15208—1) 
TOWER FOCUS POWER PLANTS 
See also BARSTOW SOLAR PILOT PLANT 
Economics 
Solar central receiver systems comparative economics, 6:5928 
(SERI/SP—633-637) 
Interconnected Power Systems 
Solar/hydro integration study. Technical progress report, 
February-July 1980, 6:5926 (DOE/SF/10505—4) 
TOWER SHIELDING REACTOR-2 
See TSR-2 REACTOR 
TOXICITY 
Measuring Methods 
Behavior as a common focus of toxicology and nutrition, 
6:6650 (UR—3490-1826) 
TPC 
See PROJECTION SPARK CHAMBERS 
TRACER TECHNIQUES 
Dynamic Function Studies 
Assessment of protein turnover by use of radioisotopic tracers, 
6:6597 
TRACHEA 
Comparative Evaluations 
Differentiation of normal and cultured preneoplastic tracheal 
epithellal cells in rats: importance of epithelial mesenchymal 
interactions, 6:6651 


TREES 
Harvesting 


TRAINING 
See EDUCATION 
TRANSDUCERS 
Design 


Elctronic current transducer for ehv circuits. Final report, 
6:6042 (EPRI-EL—1611) 
Performance 
Elctronic current transducer for ehv circuits. Final report, 
6:6042 (EPRI-EL—1611) 
TRANSFER (HEAT) 
See HEAT TRANSFER 
TRANSFER (MASS) 
See MASS TRANSFER 
TRANSFERASES 
See also PHOSPHOTRANSFERASES 
Structural Chemical Analysis 
Studies of functionally important structural flexibility of 
thiosulfate sulfurtransferase, 6:6586 
TRANSFORMATIONS (PHASE) 
See PHASE TRANSFORMATIONS 
TRANSFORMERS 
Efficiency 
Optimization of distribution transformer efficiency 
characteristics. Final report, 6:6038 (DOE/ET/29298—T1) 
Operating Cost 
Optimization of distribution transformer efficiency 
characteristics. Final report, 6:6038 (DOE/ET/29298—T1) 


Optimization of distribution transformer efficiency 
characteristics. Final report, 6:6038 (DOE/ET/29298—T1) 
TRANSIENT OVERPOWER ACCIDENTS 
Computer Codes 
Development and assessment of the transient reactor analysis 
code (TRAC), 6:6099 
TRANSITIONS (PHASE) 
See PHASE TRANSFORMATIONS 
TRANSMISSION LINES 
See POWER TRANSMISSION LINES 
TRANSPORTATION SECTOR 
Land Use 
Emerging transportation planning methods: based on a seminar 
held in Daytona Beach, Florida in December 1976, 6:6200 
(DOT-RSPA-DPB—S0-78-2) 
TRANSPORTATION SYSTEMS 
Capital 
Capital requirements for the transportation of energy materials: 
1979 arc estimates, 6:6157 (DOE/EIA/10617—T2) 
Government Policies 
Coal supply/demand, 1980 to 2000. Task 3. Resource 
applications industrialization system data base. Final review 
draft (USA; forecasting 1980 to 2000; sector and regional 
analysis), 6:5724 (DOE/RA/50211—T2) 
Investment 
Capital requirements for the transportation of energy materials: 
1979 arc estimates, 6:6157 (DOE/EIA/10617—T2) 
Meetings 
Emerging transportation planning methods: based on a seminar 
held in Daytona Beach, Florida in December 1976, 6:6200 
(DOT-RSPA-DPB—50-78-2) 
Planning 
Emerging transportation planning methods: based on a seminar 
held in Daytona Beach, Florida in December 1976, 6:6200 
(DOT-RSPA-DPB—S50-78-2) 
TRAPPED ELECTRONS 
Scavenging 
Electron transport-related phenomena in organic glasses, 
6:6334 
TREES 
Calorific Value 
Perennial plants as raw material for energy production and 
industry, 6:5888 (DFE—31(App.5)) 
Cultivation 
Wood energy and special interest groups, 6:5903 (MASEC- 
CF—80-005) 
Harvesting 
Wood energy and special interest groups, 6:5903 (MASEC- 
CF—80-005) 





Harvesting 


TRICHODERMA 
Cellulase 
Biochemical nature of cellulases from mutants of Trichoderma 
reesei, 6:6594 
TRIPLET PARTICLES 
See QUARKS 
TRITIUM 
Isotopic Exchange 
Slow tritium exchange studies of 5S rRNA and tRNA/sup 
Phe/ free and ribosome bound, 6:6601 
TRITON REACTIONS 
Elastic Scattering 
Elastic scattering of tritons by helium-4, 6:6726 (LA—8492) 
TROPOSPHERE 
Heat Flux 
Estimates of surface heat flux from sodar and laser scintillation 
measurements in the unstable boundary layer, 6:6444 
TRUCKS 
Decontamination 
Fleet servicing facilities for testing and maintaining rail and 
truck radioactive waste transport systems, 6:5805 (CONF- 
801115—35) 
Maintenance 
Fleet servicing facilities for testing and maintaining rail and 
truck radioactive waste transport systems, 6:5805 (CONF- 
801115—35) 
TRYPSIN 
Structural Chemical Analysis 
Internal dynamics of proteins: short time and long time 
motions of aromatic sidechains in PTI, 6:6574 
Nanosecond segmental mobilities of tryptophan residues in 
proteins observed by lifetime-resolved fluorescence 
anisotropies, 6:6573 
Thermodynamic Properties 
Volume changes of globular protein association, 6:6503 
TRYPTOPHAN 
Biochemical Reaction Kinetics 
Nanosecond segmental mobilities of tryptophan residues in 
proteins observed by lifetime-resolved fluorescence 
anisotropies, 6:6573 
TSR-2 REACTOR 
GCFR radial blanket and shield experiment, 6:6058 
(ORNL/TM—7237) 
TUBES 
(For objects of tubular shape; not for DRIFT TUBES, 
ELECTRON TUBES or IMAGE STORAGE TUBES.) 
Mechanical Vibrations 
Study of forces on immersed tubes in fluidized beds, 6:6414 
(EPRI-CS—1542) 
Ultrasonic Testing 
Hydrodynamic ultrasonic probe (Patent), 6:6402 
TUBULES 
Morphology 
Pressure relaxation study of tubulin oligomer formation, 6:6555 
Structural Chemical Analysis 
Kinetic model for colchicine inhibition of microtubule 
assembly, 6:6557 
Thermodynamics of microtubule assembly, 6:6556 
TUMORS 
See NEOPLASMS 
TUNGSTEN 
Absorption Spectroscopy 
Spokane NTMS 1° x 2° quadrangle area, Washington-Idaho- 
Montana. Supplemental data report: National Uranium 
Resource Evaluation program, hydrogeochemical and stream 
sediment reconnaissance, 6:5776 (GJBX—195(80)) 
TUNGSTEN COMPOUNDS 
Binding Energy 
Bond lengths in oxygen and halogen compounds of d and f 
elements, 6:6297 
Bond Lengths 
Bond lengths in oxygen and halogen compounds of d and f 
elements, 6:6297 
Molecular Structure 
Bond lengths in oxygen and halogen compounds of d and f 
elements, 6:6297 
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TUNGSTEN OXIDES 
Binding Energy 
Bond lengths in oxygen and halogen compounds of d and f 
elements, 6:6297 
Bond Lengths 
Bond lengths in oxygen and halogen compounds of d and f 
elements, 6:6297 
Molecular Structure 
Bond lengths in oxygen and halogen compounds of d and f 
elements, 6:6297 
TURBINE BLADES 
Aerodynamics 
General calculation method for the dynamic response to 
discrete gust distributions as exemplified by the rotorblade of 
a wind energy converter, 6:6006 (DFVLR-FB—80-12) 
Response Functions 
General calculation method for the dynamic response to 
discrete gust distributions as exemplified by the rotorblade of 
a wind energy converter, 6:6006 (DFVLR-FB—80-12) 
TURBINE PUMPS 
See PUMP TURBINES 
TURBINES 
See also GAS TURBINES 
Turbine Blades 
General calculation method for the dynamic response to 
discrete gust distributions as exemplified by the rotorblade of 
a wind energy converter, 6:6006 (DFVLR-FB—80-12) 
TWO-PHASE FLOW 
Measuring Instruments 
Development of electro-optical instrumentation for reactor 
safety studies, 6:6092 (LBL—11027) 
Void Fraction 
Apparatus for measuring the local void fraction in a flowing 
liquid containing a gas (Patent), 6:6400 
TYROSINE 
Biochemical Reaction Kinetics 
Internal dynamics of proteins: short time and long time 
motions of aromatic sidechains in PTI, 6:6574 
Evaluation 
Role of tyrosine in the proton pump of bacteriorhodopsin, 
6:6603 


UHV AC SYSTEMS 
Cost Benefit Analysis 
Model for the ready definition and approximate comparison of 
alternative high voltage transmission systems. Phases II and 
III. Application to electric systems within the contiguous 
United States, 6:6161 (DOE/ET/29305—T2) 
Life-Cycle Cost 
Model for the ready definition and approximate comparison of 
alternative high voltage transmission systems. Phases II and 
III. Application to electric systems within the contiguous 
United States, 6:6161 (DOE/ET/29305—T2) 
Potheads 
Evaluation, design, development and delivery of a 1200 kV 
prototype termination. Sixth technical progress report, 
March 1, 1980-May 31, 1980, 6:6036 (DOE/ET/29068—T2) 
Power Substations 
Elctronic current transducer for ehv circuits. Final report, 
6:6042 (EPRI-EL—1611) 
ULTRASTRUCTURAL CHANGES 
Biochemical Reaction Kinetics 
Correlated motions in DNA, 6:6534 
Internal dynamics of proteins: short time and long time 
motions of aromatic sidechains in PTI, 6:6574 
Local conformational relaxations and protein folding-unfolding 
transition, 6:6548 
Biological Pathways 
Studies of the intermediates in the folding of ribonuclease A, 
6:6550 
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Dynamic Function Studies 
Assembly processes in oligomers containing structuraily 
distinct subunits (Hemoglobin, Hemocyanin), 6:6551 
Molecular dynamics studies of NMR relaxation in proteins, 
6:6579 
Segmental flexibility of immunoglobulins, 6:6584 


Proton nuclear magnetic resonance and fluorescence 
spectroscopic studies of segmental mobility in aequorin and a 
green fluorescent protein from Aequorea forskalea, 6:6580 
ULTRAVIOLET SPECTROMETERS 
Design 
DUVAS: a real-time aromatic vapor monitor for coal 
conversion facilities, 6:6452 
UNDERGROUND DISPOSAL 
Forecasting 
Inventory (1962-1978) and projections (to 2000) of shallow 
land burial of radioactive wastes at commercial sites: an 
update, 6:5830 
UNDERGROUND EXPLOSIONS 
See also NUCLEAR EXPLOSIONS 
Computer Codes 
SOC code: Lagrangian, finite-difference calculational technique 
in one-dimensional symmetry, 6:6665 (UCID—18220) 
UNDERGROUND MINING 


See also LONGWALL MINING 
ROOM AND PILLAR MINING 


Mining Equipment 
Application of water jet assisted drag bit and pick cutter for 
the cutting of coal measure rocks. Final technical report, 
6:5696 (DOE/ET/12463—1) 
Machine for mining tar sands having rearwardly directed 
exhaust related to conveyor trough (Patent), 6:5773 
Ventilation 
Application of process control to the ventilation of mines, 
6:5697 (EUR—5584) 
UNDERGROUND STORAGE 
Seals 
Wet powder seal for gas containment (Patent), 6:6417 
UNICELLULAR ALGAE 
Contamination 
Plutonium uptake by marine phytoplankton in culture, 6:6646 
UNIFIED GAUGE MODELS 
CP Invariance 
CP violation at high energies, 6:6718 (FERMILAB-Conf— 
80/65-THY) 
UNITED STATES OF AMERICA 
See USA 
UNLEADED GASOLINE 
Chemical Composition 
Fuel compositions containing dialkyl formamides (Patent), 
6:5748 
UPSILON RESONANCES 
Lectures 
e* e” physics today and tomorrow: four tutorial lectures 
delivered at the Arctic School of Physics 1980, 6:6712 
(SLAC-PUB—2615) 
URANIUM 
Absorption Spectroscopy 
Spokane NTMS 1° x 2° quadrangle area, Washington-Idaho- 
Montana. Supplemental! data report: National Uranium 
Resource Evaluation program, hydrogeochemical and stream 
sediment reconnaissance, 6:5776 (GJBX—195(80)) 
Activation Analysis 
Boston 1° x 2° NTMS area, Massachusetts, and New 
Hampshire. Data report (abbreviated): National Uranium 
Resource Evaluation program, hydrogeochemical and stream 
sediment reconnaissance, 6:5791 (GJBX—255(80)) 
Adsorption 
Recovery of uranium from seawater-status of technology and 
needed future research and development, 6:5796 (CONF- 
801229—1) 
Chemical Reactions 
Associative ionization of uranium atoms and oxygen molecules, 
6:6674 
Oxidation 
Associative ionization of uranium atoms and oxygen molecules, 
6:6674 


Production 

Historical review of uranium-vanadium production in the 
northern and western Carrizo Mountains, Apache County, 
Arizona, 6:5795 (TM—209) 

Recovery 

Recovery of uranium from seawater-status of technology and 
needed future research and development, 6:5796 (CONF- 
801229—1) 

URANIUM 235 
Laser Isotope Separation 

Isotope separation with improved selective ionization (Patent), 

6:5798 
URANIUM 238 TARGET 
Oxygen 16 Reactions 

Light-particle spectra observed in central and peripheral 

collisions of *O+ 7°*U at 20 MeV/nucleon, 6:6753 
URANIUM BASE ALLOYS 
Stress Relaxation 

Thermal stress relieving of dilute uranium alloys, 6:6265 

(SAND—80-1441C) 
URANIUM CARBIDES 
Crystal Structure 

Neutron diffraction studies of Ce/sub 0.33/U/sub 0.67/C, and 

Ce/sub 0.67/U/sub 0.33/C, at 296—4 °K, 6:6277 
Neutron Diffraction 
Neutron diffraction studies of Ce/sub 0.33/U/sub 0.67/C, and 
Ce/sub 0.67/U/sub 0.33/C2 at 296—4 °K, 6:6277 
URANIUM COMPOUNDS 
Electrolysis 
Recovery of uranium oxides by electrolysis (Patent), 6:5797 
Energy Levels 

Current state of the parametric analysis of the energy levels of 

U I and U II, 6:6670 (UCID—18567) 
URANIUM DEPOSITS 
Aerial Prospecting 

Aerial radiometric and magnetic survey: Woodward National 
Topographic Map, Oklahoma, West Texas project, 6:5788 
(GJBX—251(80)) 

Airborne gamma-ray spectrometer and magnetometer survey: 
Los Angeles quadrangle, San Bernardino quadrangle, Santa 
Ana quadrangle, San Diego quadrangle, California. Volume 
I. Final report, 6:5777 (GJBX—214(80)) 

Airborne gamma-ray spectrometer and magnetometer survey: 
San Bernardino quadrangle, California. Volume II. Final 
report, 6:5778 (GJBX—214(80)(SanBernardino)) 

Airborne gamma-ray spectrometer and magnetometer survey: 
Los Angeles quadrangle, California. Final report, 6:5779 
(GJBX—214(80)(Vol.2)(LosAngeles)) 

Airborne gamma-ray spectrometer and magnetometer survey: 
San Diego quadrangle. Final report, 6:5780 (GJBX— 
214(80)(Vol.2)(SanDiego)) 

Airborne gamma-ray spectrometer and magnetometer survey: 
Santa Ana quadrangle. Final report, 6:5781 (GJBX— 
214(80)(Vol.2)(SantaAna)) 

Airborne gamma-ray spectrometer and magnetometer survey: 
Lund quadrangle, Ely quadrangle, Nevada. Volume I. Final 
report, 6:5782 (GJBX—244(80)) 

Airborne gamma-ray spectrometer and magnetometer survey: 
Lund quadrangle, Nevada. Final report, 6:5784 (GJBX— 
244(80)(Vol.2)(Lund)) 

Airborne gamma-ray spectrometer and magnetometer survey: 
Ely quadrangle, Nevada. Final report, 6:5783 (GJBX— 
244(80)(Vol.2)(Ely)) 

Exploration 

252Cf-based direct uranium logging system. Volume 1. Final 
report, 6:5790 (GJBX—254(80)(Vol.1)) 

Cordilleran metamorphic core complexes and their uranium 
favorability. Final report (Arizona, California, Idaho, 
Montana, Nevada, Utah, Washington), 6:5775 (GJBX— 
258(80)) 

Regional investigation for occurrences of radioactive quartz- 
pebble conglomerates in the Precambrian of southwestern 
Montana. Geologic and radiometric investigation of 
Precambrian metaquartzites and metaconglomerates. Final 
report, 6:5789 (GJBX—252(80)) 

Uranium exploration of the Colorado Plateau: interim staff 
report, 6:5793 (RMO—1000) 





URANIUM DEPOSITS 
Mining 


Mining 
Uranium exploration of the Colorado Plateau: interim staff 
report, 6:5793 (RMO—1000) 
Neutron-Neutron Logging 
52Cf-based direct uranium logging system. Volume 1. Final 
report, 6:5790 (GJBX—254(80)(Vol.1)) 
P 
Research in the geosciences related to resource assessment. 
Interim progress report, 6:6662 (DOE/IR/10119—T1) 


Boston 1° x 2° NTMS area, Massachusetts, and New 
Hampshire. Data report (abbreviated): National Uranium 
Resource Evaluation program, hydrogeochemical and stream 
sediment reconnaissance, 6:5791 (GJBX—255(80)) 

National Uranium Resource Evaluation: Spartanburg 
Quadrangle, South Carolina and North Carolina, 6:5792 
(GIQ—004(80)) 

Spokane NTMS 1° x 2° quadrangle area, Washington-Idaho- 
Montana. Supplemental data report: National Uranium 
Resource Evaluation program, hydrogeochemical and stream 
sediment reconnaissance, 6:5776 (GJBX—195(80)) 

URANIUM HEXAFLUORIDE 
Photolysis 
Laser photolysis of UFs: Reactions of the transient UFs 
molecules, 6:6673 
Storage 
Device for absorbing mechanical shock (Patent), 6:6373 
Transport 
Device for absorbing mechanical shock (Patent), 6:6373 
URANIUM MINES 
Monitoring 

Development of an image processing system at the Technology 
Applications Center, UNM: Landsat image processing in 
mineral exploration and related activities. Final report, 
6:5794 (EMD—78-1138) 

URANIUM ORES 
Mining 

Historical review of uranium-vanadium production in the 
northern and western Carrizo Mountains, Apache County, 
Arizona, 6:5795 (TM—209) 

URANIUM OXIDES 
Recovery 
Recovery of uranium oxides by electrolysis (Patent), 6:5797 
URANIUM PENTAFLUORIDE 
Chemical Reaction Kinetics 

Laser photolysis of UFs: Reactions of the transient UF; 

molecules, 6:6673 
URBAN AREAS 
Buses 

UMTA flywheel trolley coach program: an overview, 6:6245 

(CONF-801022—) 
Flywheel-Powered Vehicles 

UMTA flywheel trolley coach program: an overview, 6:6245 

(CONF-801022—) 
Radiation Monitoring 

Radon monitoring program, May-July 1980, 6:6459 (MLM— 

2789) 
Transportation Systems 

Composite material flywheel for UMTA flywheel trolley 
coach, 6:6253 (CONF-801022—) 

Flywheel energy storage propulsion system for intra urban 
buses, 6:6248 (CONF-801022—) 

UREA 
Comparative Evaluations 

Postreplication repair and the susceptibility of Chinese hamster 
cells to cytotoxic and mutagenic effects of alkylating agents, 
6:6656 

URONIC ACIDS 
Quantitative Chemical Analysis 
Primary cell walls of flowering plants, 6:6493 
US DOE 


See also BNL 
HANFORD RESERVATION 
IDAHO CHEMICAL PROCESSING PLANT 
IDAHO NATIONAL ENGINEERING LABORATORY 
ORNL 
SAVANNAH RIVER PLANT 
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Energy Conservation 
US Department of Energy, Annual report on energy 
management, 6:6189 (DOE/AD—0039) 
Federal Buildings 
US Department of Energy, Annual report on energy 
management, 6:6189 (DOE/AD—0039) 
Flywheel Energy Storage 
Flywheel rotor and containment technology development 
program of the US Department of Energy, 6:6108 (CONF- 
801022—) 
Research Programs 
US Department of Energy thermal energy storage program, 
6:6137 (CONF-801154—1) 
US NRC 
Concepts, problems, and issues in developing safety goals and 
objectives for commercial nuclear power, 6:6094 
USA 


See also ALABAMA 
ARIZONA 
CALIFORNIA 
FLORIDA 
HAWAII 
IDAHO 
ILLINOIS 
INDIANA 
KENTUCKY 
MARYLAND 
MASSACHUSETTS 
MONTANA 
NEVADA 
NEW HAMPSHIRE 
NEW JERSEY 
NEW MEXICO - 
NORTH ATLANTIC REGION 
NORTH CAROLINA 
OHIO 
OREGON 
PACIFIC NORTHWEST REGION 
PENNSYLVANIA 
PUERTO RICO 
ROCKY MOUNTAIN REGION 
SOUTH CAROLINA 
TENNESSEE 
TEXAS 
UTAH 
VIRGINIA 
WASHINGTON 
WEST VIRGINIA 
WESTERN REGION 
WISCONSIN 


Earthquakes 

State of the art for assessing earthquake hazards in the United 
States. Report 5. Plate tectonics and earthquake assessment, 
6:6664 

Hydroelectric Power 

Small scale hydroelectric development and the environment: 
issues, challenge, and opportunity, 6:5875 (CONF-801203— 
4) 

Petroleum Products 

Stability of the demand for refined petroleum products in the 

United States, 6:6159 
Power Systems 

Model for the ready definition and approximate comparison of 
alternative high voltage transmission systems. Phases II and 
III. Application to electric systems within the contiguous 
United States, 6:6161 (DOE/ET/29305—T2) 

Thermal Power Plants 

Steam-electric plant construction cost and annual production 

expenses, 1978, 6:6019 (DOE/EIA—0033(78)) 
UTAH 
Geothermal Exploration 

Detailed gravity and aeromagnetic surveys in the Black Rock 
Desert Area, Utah. Topical report, 6:5970 
(DOE/ET/28392—39) 

Detailed gravity and aeromagnetic surveys of the Cove Fort- 
Sulphurdale KGRA and vicinity, Millard and Beaver 
Counties, Utah. Topical report, 6:5969 (DOE/ET/28392— 
30) 

Gravity Surveys 

Detailed gravity and aeromagnetic surveys in the Black Rock 
Desert Area, Utah. Topical report, 6:5970 
(DOE/ET/28392—39) 

Detailed gravity and aeromagnetic surveys of the Cove Fort- 
Sulphurdale KGRA and vicinity, Millard and Beaver 
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Counties, Utah. Topical report, 6:5969 (DOE/ET/28392— 
30) 
Magnetic Surveys 

Detailed gravity and aeromagnetic surveys in the Black Rock 
Desert Area, Utah. Topical report, 6:5970 
(DOE/ET/28392—39) 

Detailed gravity and aeromagnetic surveys of the Cove Fort- 
Sulphurdale KGRA and vicinity, Millard and Beaver 
Counties, Utah. Topical report, 6:5969 (DOE/ET/28392— 
30) 

Uranium Deposits 

Cordilleran metamorphic core complexes and their uranium 

favorability. Final report, 6:5775 (GJBX—258(80)) 
UTILITIES 


See ELECTRIC UTILITIES 
PUBLIC UTILITIES 


VALVES 
Design 

Fast-acting valve actuator (Patent), 6:6371 

Flapper valve (Patent), 6:5738 

Valve for controlling solids flow, 6:6372 

Performance Testing 

Everlasting double-disc coke-oven valve METC SOA test 
valve No. A-8 state-of-the-art lockhopper valve-testing and 
development project. Summary test report, 6:5656 
(DOE/METC/SP—80/25) 

Everlasting sliding-disc valve. METC SOA test valve No. B-3, 
State-of-the-art lockhopper valve testing and development 
project. Summary test report, 6:5655 (DOE/METC/SP— 
80/17) 

VANADIUM 
Absorption Spectroscopy 

Spokane NTMS 1° x 2° quadrangle area, Washington-Idaho- 
Montana. Supplemental data report: National Uranium 
Resource Evaluation program, hydrogeochemical and stream 
sediment reconnaissance, 6:5776 (GJBX—195(80)) 

Activation Analysis 

Boston 1° x 2° NTMS area, Massachusetts, and New 
Hampshire. Data report (abbreviated): National Uranium 
Resource Evaluation program, hydrogeochemical and stream 
sediment reconnaissance, 6:5791 (GJBX—255(80)) 

Production 

Historical review of uranium-vanadium production in the 
northern and western Carrizo Mountains, Apache County, 
Arizona, 6:5795 (TM—209) 

VANADIUM COMPOUNDS 
Binding Energy 

Bond lengths in oxygen and halogen compounds of d and f 

elements, 6:6297 
Bond Lengths 

Bond lengths in oxygen and halogen compounds of d and f 

elements, 6:6297 
Molecular Structure 

Bond lengths in oxygen and halogen compounds of d and f 

elements, 6:6297 
VANADIUM ORES 
Mining 

Historical review of uranium-vanadium production in the 
northern and western Carrizo Mountains, Apache County, 
Arizona, 6:5795 (TM—209) 

VANADIUM OXIDES 
Binding Energy 

Bond lengths in oxygen and halogen compounds of d and f 

elements, 6:6297 
Bond Lengths 

Bond lengths in oxygen and halogen compounds of d and f 

elements, 6:6297 
Crystal Field 

Electronic structure of lanthanum perovskites with 3d 

transition elements, 6:6276 


Electronic Structure 
Electronic structure of lanthanum perovskites with 3d 
transition elements, 6:6276 
Molecular Structure 
Bond lengths in oxygen and halogen compounds of d and f 
elements, 6:6297 
VAPORS 
M 
Characterization of high temperature vapors and gases, 6:6684 
Spectroscopy 
Characterization of high temperature vapors and gases, 6:6683 
VARIABLE STARS 
Star Models 
Linear and nonlinear pulsation of 8 Cephei stars, 6:6666 (LA- 
UR—80-2818) 
VEHICLES 


See also AUTOMOBILES 
ELECTRIC-POWERED VEHICLES 
FLYWHEEL-POWERED VEHICLES 
TRUCKS 


Mechanical Transmissions 
High-efficiency hydrostatic vehicular drive system (Patent), 
6:6254 
VENOMS 
Structural Chemical Analysis 
Structural studies of bee melittin, 6:6535 
VENTILATION 
Control 
Application of process control to the ventilation of mines, 
6:5697 (EUR—5584) 
VESSELS (PRESSURE) 
See PRESSURE VESSELS 
VIBRATIONAL BAND 
See VIBRATIONAL STATES 
VIBRATIONAL STATES 
Pressure Dependence 
Vibrational studies of solid inorganic and coordination 
complexes at high pressures, 6:6307 
VIRGINIA 
Coal Reserves 
Coal market analysis issues. Final report, 6:5725 (EPRI-EA— 
1575) 
VIRUSES 


See also BACTERIOPHAGES 
TOBACCO MOSAIC VIRUS 


Comparative Evaluations 
Differential effects on RNA translation by a KCl extract of 
reticulocyte ribosomes: characteristics of an inhibitory 
fraction, 6:6596 
Evaluation 
In-vivo expression of a C-type RNA virus in rat ventral 
prostate epithelial cells, 6:6607 
Structural Chemical Analysis 
Protein interfaces and intersubunit bonding. The case of 
tomato bushy stunt virus, 6:6512 
VISCOSITY 
Anisotropy 
Nucleosome and DNA-protein condensed structures in solution 
from flow birefringence and intrinsic viscosity, 6:6536 
VISIBLE RADIATION 
Gravitational Interactions 
Second-order contribution to the gravitational deflection of 
light, 6:6772 
VOID FRACTION 
Measuring Instruments 
Apparatus for measuring the local void fraction in a flowing 
liquid containing a gas (Patent), 6:6400 
VOLATILE MATTER 
Chemical Composition 
Product compositions and formation kinetics in rapid pyrolysis 
of pulverized coal: implications for combustion, 6:5721 
VOLCANIC GASES 
Chemical Composition 
Chemical characteristics of the volcanic gases from 
Nyiragongo lava lake and the generation of CH,-rich fluid 
inclusions in alkaline rocks, 6:5973 
Evaluation of volcanic gas analyses from Surtsey Volcano, 
Iceland, 1964-1967, 6:5974 





VOLCANOES 
Chemical Composition 


VOLCANOES 


Deposition and dose from the May 18, 1980 eruption of Mount 
St. Helens, 6:6460 (UCRL—85084) 
Geologic Structures 
Research in the geosciences related to resource assessment. 
Interim progress report, 6:6662 (DOE/IR/10119—T1) 
VOLTAGE REGULATORS 


Supply voltage monitoring device for automotive battery 
(Patent), 6:6142 
VOLTAIC CELLS 
See ELECTRIC BATTERIES 
VOLUME 
Molecular Biology 
Volume changes of globular protein association, 6:6503 
VRAIN REACTOR 
Coolants 
Primary coolant chemistry of the Peach Bottom and Fort St. 
Vrain high-temperature gas-cooled reactors, 6:6050 (GA-A— 
16163) 
Steam Generators 
Steam generator materials performance in high temperature 
gas-cooled reactors, 6:6048 (GA-A—15836) 


WwW 


WALLS 
Heat Losses 
Influence of windows on heat loss through walls. Final report, 
6:6193 (NMEI—77-1113B) 
WASHINGTON 
Geochemical Surveys 
Spokane NTMS 1° x 2° quadrangle area, Washington-Idaho- 
Montana. Supplemental data report: Nationa! Uranium 
Resource Evaluation program, hydrogeochemical and stream 
sediment reconnaissance, 6:5776 (GJBX—195(80)) 
Uranium Deposits 
Cordilleran metamorphic core complexes and their uranium 
favorability. Final report, 6:5775 (GJBX—258(80)) 
WASTE BURIAL 
See UNDERGROUND DISPOSAL 
WASTE DISPOSAL 


See also RADIOACTIVE WASTE DISPOSAL 
UNDERGROUND DISPOSAL 


Cost Benefit Analysis 
New source performance standards for industrial boilers. 
Volume 5. Analysis of solid waste impacts, 6:6475 
(ANL/EES-TM— 107) 
WASTE HEAT UTILIZATION 
Thermal system (Patent), 6:6212 
Heat Pumps 
Some heat pump concepts for residual heat utilization 
(Absorption-cycle and open-cycle systems), 6:6203 (CONF- 
801210—11) 
Space Heating 
Heat recovery from electric arc furnaces and continuous 
casting plants for industrial and municipal heating systems, 
6:6194 (SIB-R—15-1980) 
WASTE PROCESSING PLANTS 
Design 
Apparatus for solid waste pyrolysis (Patent), 6:6408 
Apparatus for processing municipal solid waste and sewage 
sludge (Patent), 6:6409 
WASTE WATER 
Nitration 
Carbon removal and nitrification in a rotating biological 
contractor under different steady-state conditions, 6:6218 
Water Treatment 
Carbon removal and nitrification in a rotating biological 
contractor under different steady-state conditions, 6:6218 
Wastewater treatment train for fixed bed coal gasification. 
Semi-annual progress report, May 1-October 31, 1980, 6:5654 
(DOE/MC/14372—6) 
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WATER 


See also FEEDWATER 
GROUND WATER 
SEAWATER 
WASTE WATER 


Activation Analysis 
Boston 1° x 2° NTMS area, Massachusetts, and New 
Hampshire. Data report (abbreviated): National Uranium 
Resource Evaluation program, hydrogeochemical and stream 
sediment reconnaissance, 6:5791 (GJBX—255(80)) 
Biochemical Reaction Kinetics 
Dynamical deductions from nuclear magnetic resonance 
relaxation measurements at the water-protein interface, 
6:6494 
Modeling water-protein interactions in a protein crystal, 6:6504 
Water-protein interactions, 6:6505 
Chemical Analysis 
Spokane NTMS 1° x 2° quadrangle area, Washington-Idaho- 
Montana. Supplemental data report: National Uranium 
Resource Evaluation program, hydrogeochemical and stream 
sediment reconnaissance, 6:5776 (GJBX—195(80)) 
Comparative Evaluations 
Integrated system for coal-methanol liquefaction and slurry 
pipeline transportation. Final report (In slurry transport), 
6:5649 (DOE/CS/51884—T1) 
Electronic Structure 
Valence bond orbital model as an interpretive framework for 
understanding electronic structure, 6:6321 
Phase Studies 
Preparation of a coal conversion systems technical data book. 
Annual report, May 1, 1978-April 30, 1979, 6:5683 (FE— 
2286-48) 
Solvent Properties 
Aqueous solubility of methane at elevated pressures and 
temperatures, 6:5999 
WATER COOLED REACTORS 
See also ACPR REACTOR 
BWR TYPE REACTORS 
ORR REACTOR 
PWR TYPE REACTORS 
TSR-2 REACTOR 


Fuel Cycle 
Cost and availability of nuclear fuel in the 1980's, 6:5811 
(CONF-801230—1) 
Pressure Vessels 
Light Water Reactor-Pressure Vessel Surveillance project 
computer system, 6:6070 (ORNL/CSD/TM—135) 
Radiation embrittlement: significance of its effects on integrity 
and operation of LWR pressure vessels, 6:6071 
Radioactive Waste Management 
Review of solid radioactive waste practices in light-water- 
cooled nuclear reactor power plants, 6:6078 
Reactor Decommissioning 
Decommissioning of nuclear facilities, 6:6069 
Reactor Safety 
Development of electro-optical instrumentation for reactor 
safety studies, 6:6092 (LBL—11027) 
Steam Generators 
Steam-generator tube performance: world experience with 
water-cooled nuclear power reactors during 1978, 6:6072 
Transient Overpower Accidents 
Development and assessment of the transient reactor analysis 
code (TRAC), 6:6099 
WATER DISTRIBUTION 
See WATER SUPPLY 
WATER HAMMER 
Control 
Flywheel motor/generator for the control of hydraulic surge 
or water hammer in pumped pipeline systems, 6:6115 
(CONF-801022—) 
WATER HEATERS 
See also SOLAR WATER HEATERS 
Waste Heat Utilization 
Thermal system (Patent), 6:6212 
WATER REQUIREMENTS 
Energy Models 
Water supply and demand in an energy supply model, 6:6151 
(DOE/EV/i0180—2) 
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Information Systems 
WUIS: water use information system, 6:6034 (HEDL-SA— 
2271) 
WATER RESERVOIRS 


See also COOLING PONDS 
RESERVOIR ENGINEERING 


Contamination 
Battling overgrowths of dreissena at hydroelectric power 
plants, 6:6486 (ORNL-tr—4705) 
Molluscs 
Battling overgrowths of dreissena at hydroelectric power 
plants, 6:6486 (ORNL-tr—4705) 
WATER RESOURCES 
Information Systems 
WUIS: water use information system, 6:6034 (HEDL-SA— 
2271) 
Inventories 
Water resources and water quality impacts related to the 
development of geothermal energy sources in the state of 
Oregon, 6:5961 (UCRL—15302) 
Assessment 
Coal Liquefaction Demonstration Plant near Morgantown, 
WV. Water assessment report (Alcohol fuel production), 
6:6485 
WATER SUPPLY 
Energy Models 
Water supply and demand in an energy supply model, 6:6151 
(DOE/EV/10180—2) 
WAVE POWER 
Research 
Analysis and evaluation of the program for wave energy 
conversion (Sweden), 6:6000 (DFE—23) 
Resource Assessment 
Analysis and evaluation of the program for wave energy 
conversion (Sweden), 6:6000 (DFE—23) 
WAZ 16 
See NICKEL BASE ALLOYS 
WEAK HADRONIC DECAY 
Weak Charged Currents 
Charmed meson decays and the structure of the charged weak 
current, 6:6715 
WEAK INTERACTIONS 
P Invariance 
Measurement of the parity nonconserving neutral weak 
interaction in atomic thallium, 6:6701 (LBL—11641) 
WELDING 
(All endothermic processes for material joining.) 
In-cell welding techniques for irradiated fuel rods, 6:6074 
WELL CASINGS 
Defects 
Study of cementing practices applied to the shallow casing in 
offshore wells, 6:5767 (DOE/BETC/2273—1) 


Study of cementing practices applied to the shallow casing in 
offshore wells, 6:5767 (DOE/BETC/2273—1) 
Sonic 
Acoustic logging for examination of the cement bonding of 
well casing (Patent), 6:5734 
WELL SPACING 
Fluids 
Oil well spacer fluids (Patent), 6:5743 
WELLS 


See also GEOTHERMAL WELLS 
NATURAL GAS WELLS 
OIL WELLS 


Data Acquisition 
Well location and land-use mapping in the Columbia Plateau 
area, 6:5821 (RHO-BWI-C—61) 
WEST VIRGINIA 
Coal Reserves 
Coal market analysis issues. Final report, 6:5725 (EPRI-EA— 
1575) 
WESTERN REGION 


See also ARIZONA 
CALIFORNIA 
HAWAII 
NEVADA 


Energy Policy 
Water supply and demand in an energy supply model, 6:6151 
(DOE/EV/10180—2) 
Geothermal Ex 
Management assistance for the development of hydrothermal 
energy in the Rocky ZMountain/Basin and Range Region. 
Final report, October 19, 1977-December 31, 1979, 6:5956 
(DOE/ET/28392—T2) 
WIND 
Experimental Data 
September 1979 environmentel data for sites in the National 
Solar Data Network, 6:5878 (SOLAR/0010—79/09) 
WIND POWER 
Availability 
Wind-power site-screening methodology. Final report, 6:6003 
(UCRL—52938) 
Prospecting 
Location of sites for wind power development in northeastern 
California. Final report, 6:6002 (P—S00-80-053) 
WIND POWER PLANTS 
Cost 
Mod 2 Wind Turbine Development Project, 6:6005 
(SERI/SP—732-728) 
Performance 
History of innovation in wind power, 6:6001 (SERI/CP—635- 
938) 
Power Generation 
Wind power generation dynamic impacts on electric utility 
systems. Final report, 6:6007 (EPRI-AP—1614) 
Power Systems 
Wind power generation dynamic impacts on electric utility 
systems. Final report, 6:6007 (EPRI-AP—1614) 
Specifications 
History of innovation in wind power, 6:6001 (SERI/CP—635- 
938) 
Mod 2 Wind Turbine Development Project, 6:6005 
(SERI/SP—732-728) 
WIND TURBINES 
See also DIFFUSER AUGMENTED TURBINES 
Aerodynamics 
Evaluation of innovative wind energy concepts, 6:6004 
(SERI/CP—635-938) 
Various systems for the generation of electricity using upper 
atmospheric winds, 6:6011 (SERI/CP—635-938) 
Yawing of wind turbines with blade cyclic pitch variation, 
6:6016 (SERI/CP—635-938) 


Evaluation of innovative wind energy concepts, 6:6004 
(SERI/CP—635-938) 
Feasibility Studies 
Feasibility study for a high-altitude wind power plant, 6:6012 
(SERI/CP—635-938) 
Various systems for the generation of electricity using upper 
atmospheric winds, 6:6011 (SERI/CP—635-938) 
Meetings 
SERI second wind energy innovative systems conference, 
6:6008 (SERI/CP—635-938) 
Performance 
History of innovation in wind power, 6:6001 (SERI/CP—635- 
938) 
New WECS design: the Unified Wind Dynamo, 6:6009 
(SERI/CP—635-938) 
Redox Fuel Cells 
Improvement and scale-up of the NASA Redox Storage 
System, 6:6185 (DOE/NASA/12726—6) 
Site Selection 
Wind-power site-screening methodology. Final report, 6:6003 
(UCRL—52938) 
Specifications 
History of innovation in wind power, 6:6001 (SERI/CP—635- 
938) 
New WECS design: the Unified Wind Dynamo, 6:6009 
(SERI/CP—635-938) 
WINDOWS 
Heat Losses 
Influence of windows on heat loss through walls. Final report, 
6:6193 (NMEI—77-1113B) 





WIND-POWERED PUMPS 
Heat Losses 


WIND-POWERED PUMPS 
Performance 


History of innovation in wind power, 6:6001 (SERI/CP—635- 
938) 
Specifications 
History of innovation in wind power, 6:6001 (SERI/CP—635- 
938) 
WISCONSIN 
Biomass Plantations 
Energy analysis of biomass farming in Wisconsin, 6:5905 
(MASEC-CF—80-005) 
wooD 
Availability 
Determining physical wood supply for fuel use in a local area, 
6:5900 (MASEC-CF—80-005) 
Examining the Midwest's wood fuel resource, 6:5899 
(MASEC-CF—80-005) 
Combustion 
Wood for energy: impediments to use, logistics and storage, 
6:5906 (MASEC-CF—80-005) 
Gasification 
Wood gasification: state of the art, 6:5909 (MASEC-CF—80- 
005) 
Inventories 
Determining physical wood supply for fuel use in a local area, 
6:5900 (MASEC-CF—80-005) 
Materials Handling 
Screening, storage, and in-plant handling of wood on a 
purchased-fuel basis, 6:5907 (MASEC-CF—80-005) 
nt 
Designing a procurement system for wood fuel, 6:5902 
(MASEC-CF—80-005) 
Pyrolysis 
Charcoal production, 6:5912 (MASEC-CF—80-005) 
Kinetic investigation of wood pyrolysis, 6:5892 
(DOE/ET/20041—T2) 
Resource Assessment 
Determining economic vs physical wood fuel supply, 6:5901 
(MASEC-CF—80-005) 
Examining the Midwest's wood fuel resource, 6:5899 
(MASEC-CF—80-005) 
Storage 
Screening, storage, and in-plant handling of wood on a 
purchased-fuel basis, 6:5907 (MASEC-CF—80-005) 
Wood for energy: impediments to use, logistics and storage, 
6:5906 (MASEC-CF—80-005) 
Tensile Properties 
Material design properties of cellulosic flywheel rotor cores, 
6:6125 (CONF-801022—) 
Transport 
Screening, storage, and in-plant handling of wood on a 
purchased-fuel basis, 6:5907 (MASEC-CF—80-005) 
Wood for energy: impediments to use, logistics and storage, 
6:5906 (MASEC-CF—80-005) 
WOOD BURNING APPLIANCES 
See also WOOD BURNING FURNACES 
Combination safety and heat conservation panel (Patent), 
6:6197 
WOOD BURNING FURNACES 
Economics 
Where to get design assistance, 6:5913 (MASEC-CF—80-005) 
Installation 
Where to get design assistance, 6:5913 (MASEC-CF—80-005) 
WOOD PRODUCTS INDUSTRY 
See also PAPER INDUSTRY 
Waste Product Utilization 
Biomass energy success stories: a portfolio illustrating current 
economic uses of renewable biomass energy, 6:5893 
(DOE/ET/23030—T1) 
WOOD WASTES 
Gasification 
Application of SGFM technology to alternate feedstocks. 
Phase III, 6:5853 (DOE/ET/20041—T1) 
Catalytic gasification of wood residues for methanol 
generation, 6:5910 (MASEC-CF—80-005) 
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WOOD-FUEL POWER PLANTS 
Boilers 
Boiler selection and design, including stack control measures, 
6:5908 (MASEC-CF—80-005) 


Long-term financing, 6:5914 (MASEC-CF—80-005) 
WORKERS 
See PERSONNEL 


X RADIATION 
Comparative Evaluations 
Differences in cell-cycle progression delays after exposure to 
238Pu a particles compared to x rays, 6:6637 
XP CELLS 
Comparative Evaluations 
Error-free excision of the cytotoxic, mutagenic N?- 
deoxyguanosine DNA adduct formed in human fibroblasts 
by (+-)-78,8a-dihydroxy-9a, 10a-epoxy-7,8,9, 10- 
tetrahydrobenzo[a]pyrene, 6:6655 
X-RAY SPECTROMETERS 
Data Acquisition Systems 
CAMAC modular programmable function generator, 6:6437 
(ORNL/TM—7363) 
XYLENOLS 
Thermodynamic Properties 
Preparation of a coal conversion systems technical data book. 
Annual report, May 1, 1978-April 30, 1979, 6:5683 (FE— 
2286-48) 
X-ZERO RESONANCES 
See ETA-958 RESONANCES 


YANG-MILLS THEORY 
Chiral Symmetry 
Comments on the integrability of the loop-space chiral 
equations, 6:6720 (BNL—28629) 
Gauge Invariance 
Hidden symmetry in Yang-Mills theory: A path-dependent 
gauge transformation, 6:6719 
Inverse Scattering Problem 
Comments on the integrability of the loop-space chiral 
equations, 6:6720 (BNL—28629) 
Symmetry 
Hidden symmetry in Yang-Mills theory: A path-dependent 
gauge transformation, 6:6719 
YTTERBIUM 176 TARGET 
Proton Reactions 
Proton scattering from **Sm and '*Yb at 0.8 GeV, 6:6749 
(LA—8456-PR) 
YTTRIUM 
Absorption Spectroscopy 
Spokane NTMS 1° x 2° quadrangle area, Washington-Idaho- 
Montana. Supplemental data report: National Uranium 
Resource Evaluation program, hydrogeochemical and stream 
sediment reconnaissance, 6:5776 (GJBX—195(80)) 
YTTRIUM COMPOUNDS 
Impurities 
EPR investigations of impurities in the lanthanide 
orthophosphates, 6:6296 (CONF-801124—21(Draft)) 
Structural Chemical Analysis 
Characterization of nuclear waste forms by EPR spectroscopy, 
6:5815 (CONF-801124—20(Draft)) 
EPR investigations of impurities in the lanthanide 
orthophosphates, 6:6296 (CONF-801124—21(Draft)) 
YTTRIUM SULFIDES 
Line Widths 
Phonon frequencies and linewidths for Sm(Y)S, 6:6282 
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Relaxation 
Phonon frequencies and linewidths for Sm(Y)S, 6:6282 


z 


ZEA MAYS 
See MAIZE 
ZEOLITES 
Catalytic Effects 
ESCA study of rhodium(III)-exchanged zeolite catalysts, 
6:5856 
ZINC 
Absorption Spectroscopy 
Spokane NTMS 1° x 2° quadrangle area, Washington-Idaho- 
Montana. Supplemental data report: National Uranium 
Resource Evaluation program, hydrogeochemical and stream 
sediment reconnaissance, 6:5776 (GJBX—195(80)) 
ZINC 65 
Radionuclide Kinetics 
Transfer coefficients of radionuclides secreted in milk of dairy 
cows, 6:6645 
ZINC ALLOYS 
Embrittlement 
Studies of hydrogen embrittlement and stress-corrosion 
cracking in an aluminum-zinc-magnesium alloy (5.6 Zn - 2.6 
Mg), 6:6258 (DOE/ER/01198—1325) 
Stress Corrosion 
Studies of hydrogen embrittlement and stress-corrosion 
cracking in an aluminum-zinc-magnesium alloy (5.6 Zn - 2.6 
Mg), 6:6258 (DOE/ER/01198—1325) 
ZIRCONATES 
Thermoelectric Properties 
Observation of a polarocaloric (electrocaloric) effect of 2 °C in 
lead zirconate modified with Sn* and Ti*, 6:6278 
ZIRCONIUM 
Absorption Spectroscopy 
Spokane NTMS 1° x 2° quadrangle area, Washington-Idaho- 
Montana. Supplemental data report: National Uranium 
Resource Evaluation program, hydrogeochemical and stream 
sediment reconnaissance, 6:5776 (GJBX—195(80)) 
Embrittlement 
Tensile studies of irradiated zirconium in a liquid 
cesium/cadmium environment, 6:6073 (GEAP—25324) 
Physical Radiation Effects 
Tensile studies of irradiated zirconium in a liquid 
cesium/cadmium environment, 6:6073 (GEAP—25324) 
ZIRCONIUM 90 TARGET 
Pion Minus Reactions 
m* and 7 elastic scattering from '*C, “Ca, Zr, **Pb at 80 
MeV, 6:6745 (LA—8456-PR) 
Pion Plus Reactions 
a* and 7 elastic scattering from '*C, “Ca, Zr, ?°*Pb at 80 
MeV, 6:6745 (LA—8456-PR) 
Positive pion-nucleus elastic scattering at 20 MeV, 6:6744 
(LA—8456-PR) 
Proton Reactions 
Search for orbit-flip states in Zr, '°Sn, ‘Sm, and °° Pb 
determination of reduced transition probabilities (800 MeV), 
6:6746 (LA—8456-PR) 
ZIRCONIUM 95 
Monitoring 
Measurements of filter samples of surface air, 6:6456 (EML— 
383) 
ZOOPLANKTON 
See also COPEPODS 
Biomass 
Responses of freshwater plants and invertebrates to 
acidification, 6:6481 (BNL—28534) 
Population Dynamics 
Responses of freshwater plants and invertebrates to 
acidification, 6:6481 (BNL—28534) 





ERA Vol.6,No.5/ 122CN 


CONTRACT NUMBER INDEX 


Numbers assigned to DOE contracts under which reports an- 
nounced in this publication were prepared are included in this 


index. 


Contract No. 


AB01-77ET 10069 


AC01-76CS32399 


AC01-76ET10255 


AC01-76ET 10489 


AC01-77ET10131 


AC01-77ET13060 


AC01-78ET10325 


AC01-78ET29068 


AC01-78ET29298 


AC01-79CR10001 


AC01-79CS30027 


AC01-79ET13152 


AC01-79ET13400 


AC01-79ET23104 


AC01-79ET23106 


AC01-79PE70143 


AC01-79PE70151 
AC01-80E110617 


AC01-80RA50211 


AC02-76CH00016 


Abstract No. 


Report No. 


Exxon Research and Engineering Co., 
Florham Park, NJ (USA) 
6:5668 FE—2893-53 
Automation Industries, Inc., Silver Spring, 
MD (USA). Vitro Labs. Div. 
6:5947 SOLAR/2019—80/14 
Institute of Gas Technology, Chicago, IL 
(USA) 
6:5683 FE—2286-48 
Conoco Coal Development Co., Library, PA 
(USA). Research Div. 
6:5663 FE—1743-79 
UOP, Inc., Des Plaines, IL (USA). 
Corporate Research Center 
6:5666 FE—2566-42 
Continental Oil Co., Stamford, CT (USA) 
6:5699 FE—2542-7 
Air Products and Chemicals, Inc., Allentown, 
PA (USA) 
6:5650 DOE/ET/10325—T3 
Westinghouse Electric Corp., Trafford, PA 
(USA). Power Circuit Breaker Div. 
6:6035 DOE/ET/29068—T1 
6:6036 DOE/ET/29068—T2 
6:6037 DOE/ET/29068—T3 
Westinghouse Electric Corp., Athens, GA 
(USA). Distribution Transformer Div. 
6:6038 DOE/ET/29298—T1 
Computer Sciences Corp., Washington, DC 
(USA) 
6:6164 DOE/AF/10001—T2 
International Business Machines Corp., 
Gaithersburg, MD (USA) 
6:5879 SOLAR/0019—79/36 
6:5942 SOLAR/0025—80/42 
6:5945 SOLAR/1038—80/14 
6:5947 SOLAR/2019—80/14 
Oregon State Univ., Corvallis (USA). 
of Chemical Engineering 
6:6354 DOE/ET/13152—4 
Columbia Gas System Service Corp., 
Columbus, OH (USA) 
6:5652 DOE/ET/13400—T1 
Motorola, Inc., Phoenix, AZ (USA) 
6:5894 DOE/ET/23104—T1 
Pennsylvania State Univ., University Park 
(USA) 
6:5895 DOE/ET/23106—3 
Energy and Environmental Analysis, Inc., 
Arlington, VA (USA) 
6:6158 DOE/PE/70143—02(Vol.1) 
TRW Systems Group, McLean, VA (USA) 
6:5865 DOE/PE/70151—T4 
TERA, Inc., Falls Church, VA (USA) 
6:6157 DOE/EIA/10617—T2 
TRW Energy Systems Planning Div., 
McLean, VA (USA) 
6:5724 DOE/RA/50211—T2 
Brookhaven National Lab., Upton, NY 
(USA) 
6:5949 BNL—51124 
6:6017 BNL —28696 


Contract No. 


AC02-76CH03000 


AC02-76ER00535 


AC02-76ER01198 


AC02-76ER02114 


AC02-76ER03077 


AC02-76ET34202 


AC02-76EV03490 


AC02-77CH00178 


AC02-77ER04169 


AC02-77ET11297 


AC02-77ET34001 


AC02-78ET29232 


AC02-79ET15208 


Abstract No. 


6:6079 BNL—28450 
6:6189 DOE/AD—0039 
6:6215 BNL—51269 
6:6429 BNL—28609 
6:6430 BNL—28691 
6:6462 BNL—51294 
6:6466 BNL—28687 
6:648 1 BNL—28534 
6:6647 BNL—28621 
6:6668 BNL—28617 
6:6720 BNL—28629 
6:6722 BNL-NCS—51250 
6:6787 BNL—28702 
6:6788 BNL—28703 
6:6801 BNL—28614 
Fermi National Accelerator Lab., Batavia, 
IL (USA) 
6:6691 FERMILAB-CONF—80/93- 
THY 
6:6718 FERMILAB-Conf—80/65- 
THY 
Colorado Univ., Boulder (USA). Nuclear 
Physics Lab. 
6:6723 COO—0535-768 
Illinois Univ., Urbana (USA). Dept. of 
Metallurgy and Mining Engineering 
6:6258 DOE/ER/01198—1325 
Colorado Univ., Boulder (USA). Dept. of 
Physics 
6:6423 COO—2114-45 
New York Univ., NY (USA) 
6:6778 DOE/ER/03077—-165 
General Electric Co., Schenectady, NY 
(USA). Energy Systems Programs Dept. 
6:6047 COO—2975-47 
Rochester Univ., NY (USA). School of 
Medicine and Dentistry 
6:6650 UR—3490-1826 
IIT Research Inst., Chicago, IL (USA) 
6:5877 SERI/SP—08331-1 
6:5882 SERI/TR—98125-1 
6:5915 SERI/PR—8104-2-T3 
6:5916 SERI/PR—8143-1-T2 
6:5917 SERI/PR—8277-1-T1 
6:5918 SERI/PR—9152-1-T1 
6:5919 SERI/PR—9175-1-T2 
6:5920 SERI/PR—9192-1-T2 
6:5921 SERI/RR—612-733 
6:5928 SERI/SP—633-637 
6:5952 SERI/TR—631-544 
6:6005 SERI/SP—732-728 
6:6008 SERI/CP—635-938 
6:6139 SERI/TP—631-838 
6:6147 SERI/RR—722-341 
AeroChem Research Labs., Inc., Princeton, 
NJ (USA) 
6:6345 COO—4169-5 
Lehigh Univ., Bethlehem, PA (USA) 
6:6187 COO—4490-8 
6:6188 COO—4490-9 
Commonwealth Research Corp., Chicago, IL 
(USA) 
6:6046 GEAP—25163-3 
6:6073 GEAP—25324 
Sargent and Lundy, Chicago, IL (USA) 
6:6104 DOE/ET/29232—TI(Vol.1) 
Foster-Miller Associates, Inc., Waltham, MA 
(USA) 
6:6020 DOE/ET/15208—1 


Report No. 





123CN / ERA Vol. 6,No. 5 


Contract No. 
AC02-79ET15422 


AC02-79EV10013 


AC02-80EV10154 


AC03-76CS51294 


AC03-76SF00012 


AC03-76SF00515 


AC03-77ET13323 


AC03-77ET28435 
AC03-78CS51884 


AC03-78CS52184 


AC03-78ET11017 


AC03-78ET12297 


AC03-80SF11450 


AC04-76DP00053 


AC04-76DP00487 


AC04-76DP00613 


AC04-76DP00789 


AC04-76DP03533 


AC04-77AL03914 


AC04-78AL10752 


AC04-78AL14199 


Abstract No. 


ENCOTH Corp., Princeton, NJ (USA) 
6:6166 DOE/ET/15422—5 
State Univ. of New York, Buffalo (USA). 
Lab. for Power and Environmental 
Studies 
6:6446 DOE/EV/10013—1 
Argonne National Lab., IL (USA) 
6:6489 DOE/EV/10154—01 
General Electric Co., Schenectady, NY 
(USA) 
6:6233 DOE/CS/51294—01 
California Univ., Los Angeles (USA). Lab. of 
Nuclear Medicine and Radiation 
Biology 
6:5883 UCLA—12/1268 
Stanford Linear Accelerator Center, CA 
(USA) 
6:6404 SLAC-PUB—2627 
6:6426 SLAC-PUB—2567 
6:6433 SLAC-PUB—2632 
6:6434 SLAC-PUB—2641 
6:6435 SLAC-PUB—2644 
6:6436 SLAC-PUB—2655 
6:6712 SLAC-PUB—2615 
6:6805 SLAC-PUB—2639 
Catalytica Associates, Inc., Santa Clara, CA 
(USA) 
6:6183 DOE/ET/13323—2 


Report No. 


Engineering Management and Development, 
Inc., San Diego, CA (USA) 
6:5649 DOE/CS/51884—T1 
Aerospace Corp., El Segundo, CA (USA). 
Eastern Technical Div. 
6:6223 DOE/CS/52184—01 
General Electric Co., Philadelphia, PA 
(USA). Re-Entry and Environmental 
Systems Div. 
6:5891 DOE/ET/11017—T1 
Combustion Power Co., Inc., Menlo Park, 
CA (USA) 
6:5718 DOE/ET/12297—T1 
Stanford Univ., CA (USA) 
6:5986 DOE/SF/11450—1 
Mound Facility, Miamisburg, OH (USA) 
6:5684 MLM—2738(OP) 
6:6280 MLM-—-2766 
6:6459 MLM—2789 
Mason and Hanger-Silas Mason Co., Inc., 
Amarillo, TX (USA) 
6:6440 MHSMP—80-45 
Bendix Corp., Kansas City, MO (USA) 
6:6279 BDX—613-2517 
6:6351 BDX—613-2525 
Sandia National Labs., Albuquerque, NM 
(USA) 
6:5675 SAND—80-2527C 
6:6085 ALO—132 
6:6265 SAND—80-1441C 
6:6266 SAND—80-8656 
6:6360 SAND—80-1605C 
6:6361 SAND—80-1966C 
6:6422 SAND—80-2496C 
6:6425 SAND—80-2321C 
Rockwell International Corp., Golden, CO 
(USA). Rocky Flats Plant 
6:6286 RFP—2986 
6:6473 RFP—3107 
Westinghouse Research and Development 
Center, Pittsburgh, PA (USA) 
6:6377 ALO—4199-1 
New Mexico Environmental Improvement 
Agency, Santa Fe (USA) 
6:5816 DOE/AL/10752—7 
6:5843 DOE/AL/10752—3 
Westinghouse Research and Development 
Center, Pittsburgh, PA (USA) 
6:6377 ALO—4199-1 


Contract No. 
AC04-78CS54240 


AC04-80EV 10180 
AC05-760R00033 


AC05-78ET13513 


AC05-78ET29305 


AC05-78OR06028 


AC07-761D01570 


AC07-78ET28392 


AC07-79ET27002 


AC07-791D01675 


AC07-791D12079 


AC07-801D12098 


AC07-ET28392 


AC08-76DP00099 


AC08-76NV01183 


Abstract No. Report No. 


Southwest Research Inst., San Antonio, TX 
(USA) 
6:6257 DOE/CS/54240—T1 
Los Alamos Scientific Lab., NM (USA) 
6:6151 DOE/EV/10180—2 
Oak Ridge Associated Universities, Inc., TN 
(USA). Manpower Education, Research 


DOE/ET/13513—T3 
= DOE/ET/13513--T4 
Commonwealth Associates, Inc., Jackson, 
MI (USA) 
6:6161 DOE/ET/29305—T2 
McDonnell Douglas Astronautics Co.-West, 
Huntington Beach, CA (USA) 
6:5937 DOE/OR/06028—TS5 
6:5938 DOE/OR/06028—T6 
Battelle Pacific Northwest Labs., Richland, 
WA (USA) 
6:5736 PNL—3478 
6:5844 PNL—3528 
6:5848 PNL—3601 
6:5927 PNL—3576 
6:6030 PNL—3272 
6:6138 PNL—3437 
6:6472 PNL—3606 
Rockwell International Corp., Richland, WA 
(USA). Rockwell Hanford Operations 
6:5809 RHO-C—48 
6:5819 RHO-BWI—80-100 
6:5820 RHO-BWI-C—58 
6:5821 RHO-BWI-C—61 
6:5822 RHO-BWI-ST—5 
6:5823 RHO-CD—772 
6:5824 RHO-LD—80-101-D 
6:5825 RHO-LD—123 
6:5826 RHO-LD—124 
6:5827 RHO-LD—141 
6:5828 RHO-LD—142 
6:5829 RHO-LD— 144 
6:5845 RHO-LD—140 
6:6359 RHO-SA—183 
6:6661 RHO-LD—67 
EG and G Idaho, Inc., Idaho Falls (USA) 
6:5817 EGG-WM—5295 
6:5842 CONF-801206—4 
6:6340 EGG-PHYS—5260 
6:6341 EGG-PHYS—5269 
6:6431 IDO—12091 
Utah Univ., Salt Lake City (USA) 
6:5955 DOE/ET/28392—T1 
6:5969 DOE/ET/28392—30 
6:5970 DOE/ET/28392—39 
6:5998 DOE/ET/28392—45 
Utah Univ., Salt Lake City (USA). Dept. of 
Geology and Geophysics 
6:5967 DOE/ET/27002—3 
6:5968 DOE/ET/27002—8 
Exxon Nuclear Idaho Co., Inc., Idaho Falls 
(USA) 
6:5818 ENICO— 1064 
Utah Univ., Salt Lake City (USA). Earth 
Scieuce Lab. 
6:5963 DOE/ID/12079—13 
6:5964 DOE/ID/12079—16 
BDM Corp., Denver, CO (USA) 
6:5864 DOE/ID/12098—T1 
Utah Univ., Salt Lake City (USA). Dept. of 
Geology and Geophysics 
6:5956 DOE/ET/28392—T2 
URS/John A. Blume and Associates, 
Engineers, San Francisco, CA (USA) 
6:6352 CONF-810104—1 
EG and G, Inc., San Ramon, CA (USA). 
Energy Measurements Group 
6:6467 EGG—1183-1761 





AC08-79ET27111 


Contract No. 
AC08-79ET27111 


AC08-80NV 10072 


AC09-76SR00001 


AC11-76PN00014 


AC13-76GJ-01664 


AC13-76GJ01664 


AC21-76ET12142 


AC21-76MC08010 


AC21-78ET12307 


AC21-79MC10514 


AC21-80MC14372 


AC22-78ET11070 


Abstract No. Report No. 


Texas Univ., Austin (USA). Bureau of 
Economic Geology 


6:5962 DOE/ET/27111—1 
Gruy Federal, Inc., Houston, TX (USA) 
6:5971 DOE/NV/10072—2 
6:5972 DOE/NV/10072—3 
Du Pont de Nemours (E.1.) and Co., Aiken, 
SC (USA). Savannah River Lab. 
6:5776 GJIBX—195(80) 
6:5791 GJBX—255(80) 
6:5846 DP—1558 
6:6339 DP-MS—80-78 
Bettis Atomic Power Lab., West Mifflin, PA 


(USA) 
: WAPD-TM—1472 
Geodata International, Inc., Dallas, TX 
(USA) 
6:5788 GJBX—251(80) 
Arizona Univ., Tucson (USA). Dept. of 
Geosciences 


6:5775 GJIBX—258(80) 
6:5785 GJIBX—246(80) 
6:5786 GJBX—247(80) 
6:5787 GJIBX—248(80) 
6:5789 GJIBX—252(80) 
6:5790 GJBX—254(80\(V ol. 1) 
6:5792 GJQ—004(80) 
6:5793 RMO— 1000 
QEB, Inc., Lakewood, CO (USA) 
6:5777 GJBX—214(80) 
6:5778 GJBX— 
214(80)(SanBernardino) 
6:5779 GJIBX— 
214(80)(V ol.2)(LosAngeles) 
6:5780 GJBX— 
214(80)(Vol.2\SanDiego) 
6:5781 GJBX— 
214(80)(V ol.2)(SantaAna) 
6:5782 GJBX—244(80) 
6:5783 GIBX—244(80)(Vol.2Ely) 
6:5784 GJIBX—244(80)(V ol.2)(Lund) 
Hanford Engineering Development Lab., 
Richland, WA (USA) 
6:5806 HEDL—6890 
6:5807 HEDL-SA—2084-FP 
6:5808 HEDL-SA—2091-FP 
6:6034 HEDL-SA—2271 
6:6053 HEDL-SA—2183FP 
6:6054 HEDL-SA—2190-FP 
6:6055 HEDL-SA—2206-FP 
6:6056 HEDL-SA—2210-FP 
6:6089 HEDL-SA—2215-FP 
6:6090 HEDL-SA—2254-FP 
6:6261 HEDL-TME—80-71 
6:6355 HEDL-SA—2180-FP 
6:6356 HEDL-SA—2184-FP 
6:6357 HEDL-SA—2193-FP 
6:6470 HEDL-TME—80-52 
6:6659 HEDL-SA—2269 
6:6802 HEDL-SA—2208 
Illinois State Geological Survey, Urbana 
(USA) 
6:5753 DOE/METC/12142—26 
Southern Research Inst., Birmingham, AL 
(USA) 
6:6362 SORI-EAS—78-399 
Curtiss-Wright Corp., Wood-Ridge, NJ 
(USA). Power Systems Div. 
6:5691 FE—3269-32 
Ohio State Univ., Columbus (USA). Coll. of 
Engineering 
45769 DOE/MC/10514—T1 
$4770 DOE/METC/10514—28 
Pittsburgh Univ., PA (USA). Dept. of Civil 


6:5654 DOE/MC/14372—6 
Alabama Univ., University (USA). Mineral 
Resources Inst. 


6:5686 DOE/ET /11070—T2 


Contract No. 
AC22-78ET13403 


AC22-79ET14881 


AC22-80PC30088 
AC22-80PC30140 


AC79-79BP 15325 


AD01-79ET23030 


AI01-77DP40042 


AI01-77ET10769 
AI01-77ET11272 


AI02-79CH10003 


AI03-79SF10505 


AIO1-77DP40042 


AM721-80MC15422 


AS02-76ER02523 


AS02-76ER03283 


AS02-76ET52040 


AS02-76ET5S3051 


ERA Vol. 6,No.5 / 124CN 


Abstract No. 


UOP, Inc., Des Plaines, IL (USA). 
Corporate Research Center 
6:5667 FE—2645-07 
Colorado School of Mines, Golden (USA). 
Dept. of Chemical and Petroleum 
Refining Engineering 
6:5653 DOE/ET/14881—3 
Rockwell International Corp., Thousand 
Oaks, CA (USA). Science Center 
6:5681 DOE/PC/30072—T2 
Chicago Univ., IL (USA) 
6:5682 DOE/PC/30088—1 
Research-Cottrell, Inc., Somerville, NJ 
(USA) 
6:5657 DOE/PC/30140—T1 
Oregon Inst. of Tech., Klamath Falls (USA). 
Geo-Heat Utilization Center 
6:5890 DOE/BP/15325—T8 
6:5989 DOE/BP/15325—T6 
6:5990 DOE/BP/15325—T7 
6:5991 DOE/BP/15325—T9 
6:5992 DOE/BP/15325—T11 
6:5993 DOE/BP/15325—T2 
6:5994 DOE/BP/15325—T3 
6:5995 DOE/BP/15325—T4 
6:5996 DOE/BP/15325—T5 
6:5997 DOE/BP/15325—T12 
Biomass Energy Inst., Inc., Winnipeg, 
Manitoba (Canada) 
6:5893 DOE/ET/23030—T1 
Naval Research Lab., Washington, DC 
(USA) 
6:6797 NRL-MR—4397 
Burns and Roe, Inc., Woodbury, NY (USA) 
6:6021 DOE/NASA/0107—2 
Mathtech, Inc., Arlington, VA (USA) 
6:6184 DOE/NASA/0089—80/1 
Institute for Telecommunication Sciences and 
Aeronomy, Boulder, CO (USA) 
6:5880 DOE/ER/10003—T1 
Water and Power Resources Service, Denver, 
CO (USA). Engineering and Research 
Center 
6:5926 DOE/SF/10505—4 
National Aeronautics and Space 
Administration, Cleveland, OH (USA). 
Lewis Research Center 
6:6185 DOE/NASA/12726—6 
Naval Research Lab., Washington, DC 
(USA) 
6:6796 NRL-MR—4369 
TRW Energy Systems Planning Div., 
Morgantown, WV (USA) 
6:5655 DOE/METC/SP—80/17 
Johns Hopkins Univ., Baltimore, MD (USA). 
Dept. of Chemistry 
6:6378 DOE/ER/02523—17 
Johns Hopkins Univ., Baltimore, MD (USA). 
Dept. of Chemistry 
6:6669 DOE/ER/03283—29 
Illinois Univ., Urbana (USA). Fusion Studies 
Lab. 
6:6777 COO—2218-198 
6:6789 COO—2218-177 
6:6790 COO—2218-179 
Wisconsin Univ., Madison (USA). Dept. of 
Physics 
6:6779 DOE/ET/53051—11 
6:6780 DOE/ET/53051—13 
Pennsylvania State Univ., University Park 
(USA) 
6:6221 COO—4530-1 
Sloan-Kettering Inst. for Cancer Research, 
New York (USA) 
6:6612 COO—4268-7(80) 


Report No. 





125CN / ERA Vol. 6,No. 5 


Contract No. 
AS02-77EV04322 


AS02-77EV04374 


AS02-78ET13127 


AS02-78ET28508 


AS02-78ET53077 


AS02-78PC04717 


AS03-77EV01528 


AS04-76ET20041 


AS05-76CS40081 
AS05-76ER03948 


AT01-76ET10693 


AT01-76ET10703 


AT03-76CS50115 


AT03-76ET12075 


AT03-76ET35300 


AT03-76ET51011 


AT03-76SF70030 


AT03-76SF70097 
AT03-79ER10119 


AT21-80MC14689 


EC-77-A-31-1041 


EF-77-C-01-2468 


EF-77-C-01-2468-007 


EG-77-C-01-4049 


ET-75-C-01-9094 


Abstract No. 


Harvard Univ., Boston, MA (USA). School 
of Public Health 
6:6636 DOE/EV/04322—2 
Boston Biomedical Research Inst., MA 
(USA) 
6:6491 COO—4374-3 
6:6492 COO—4374-4 
Iowa State Univ. of Science and Technology, 
Ames (USA). Dept. of Mechanical 
g 
6:6390 COO—4649-14 
Massachusetts Inst. of Tech., Cambridge 
(USA). School of Engineering 
6:5957 DOE/ET/28508—5 
Massachusetts Inst. of Tech., Cambridge 
(USA). Plasma Fusion Center 
6:6769 DOE/ET/53077—1 
Texas A and M Univ., College Station 
(USA). Dept. of Chemical Engineering 
6:6318 COO—4717-5 
Princeton Univ., NJ (USA). Center for 
Environmental! Studies 
6:6146 DOE/EV/01528—T1 
Texas Tech Univ., Lubbock (USA) 
6:5853 DOE/ET/20041—T1 
6:5892 DOE/ET/20041—T2 
Georgia Inst. of Tech., Atlanta (USA) 
6:6204 DOE/CS/40081—T1 
Houston Univ., TX (USA) 
6:6690 CONF-800829—10 
Massachusetts Inst. of Tech., Cambridge 
(USA) 
6:5669 FE-MIT—2295T26-10 
Massachusetts Inst. of Tech., Cambridge 
(USA) 
6:5670 FE-MIT—2295T27-8 
SRI International, Menlo Park, CA (USA) 
6:6222 DOE/CS/50115—T28 
University of Southern California, Los 
Angeles (USA) 
6:5735 DOE/ET/12075—1 
General Atomic Co., San Diego, CA (USA) 
6:6048 GA-A—15836 
6:6049 GA-A—16086 
6:6050 GA-A—16163 
6:6088 GA-A—16169 
General Atomic Co., San Diego, CA (USA) 
6:6791 GA-A—16165 
Babcock and Wilcox Co., Barberton, OH 
(USA). Power Generation Div. 
6:6051 DOE/SF/70030—T2 
SRI International, Menlo Park, CA (USA) 
6:6087 DOE/SF/70097—T3 
California Univ., Los Angeles (USA) 
6:6662 DOE/IR/10119—T1 
TRW Energy Systems Planning Div., 
Morgantown, WV (USA) 

6:5655 DOE/METC/SP—80/17 
Jet Propulsion Lab., Pasadena, CA (USA) 
6:6044 JPL-PUBL—79-35(Vol.2) 

Engineering Societies Commission on 
Energy, Inc., Washington, DC (USA) 
6:5665 FE—2468-75 
Engineering Societies Commission on 
Energy, Inc., Washington, DC (USA) 
6:6026 FE—2468-63 
International Business Machines Corp., 
Huntsville, AL (USA). Federal Systems 
Div. 
6:5878 SOLAR/0010—79/09 
6:5941 SOLAR/0024—79/41 
6:5943 SOLAR/1010—79/14 
6:5944 SOLAR/1012—79/14 
Scientific Associates, Inc., Santa Monica, 
CA (USA) 
6:5700 FE—9094-T1 


Report No. 


Contract No. 
EX-76-C-01-2353 


FC03-77CS31507 


FC03-78ET27163 


FC03-80RA50075 


FG01-77ET12463 


FG01-78CS56604 


FG02-79CS30169 


FG02-79R510118 


FG04-77CS34153 
FG21-78ET12229 
NAS-7-100-954334 
NAS-7-100-954847 


NAS-7-100-955217 


NAS-7-100-955339 


W-31-109-ENG-38 


Abstract No. Report No. 


Exxon Research and Engineering Co., 
Florham Park, NJ (USA). Synthetic 
Fuels Engineering Div. 

6:5664 FE—2353-13 

Mechanical Energy Systems, Inc., Salt Lake 
City, UT (USA) 

6:5935 DOE/CS/31507—T1 

WESTEC Services, Inc., Albuquerque, NM 
(USA) 

6:5985 DOE/ET/27163—T1 

Nevada Dept. of Energy, Carson City (USA) 

6:5958 DOE/RA/50075—T2 

Colorado School of Mines, Golden (USA). 
Evacuation Engineering and Earth 
Mechanics Inst. 

6:5696 DOE/ET/12463—1 

Texas A and M Univ., College Station 

(USA). Dept. of Mechanical Engineering 
6:6018 DOE/CS/56604—T1 

Davis Alternative Technology Associates, CA 
(USA) 

6:5934 DOE/CS/30169—4 

Bugher Mfg. Co., Inc., Indianapolis, IN 
(USA) 

6:6205 DOE/RS/10118—1 
Living Systems, Winters, CA (USA) 
6:6190 DOE/CS/34153—3 
Illinois Inst. of Tech., Chicago (USA) 
6:5651 DOE/ET/12229—T1 
Union Carbide Corp., Sistersville, WV (USA) 
6:5896 DOE/JPL/954334—79/16 

Motorola, Inc., Phoenix, AZ (USA). 

Semiconductor Group 
6:5936 DOE/JPL/954847—80/8 

Optical Coating Lab., Inc., City of Industry, 

CA (USA). Photoelectronics Div. 
6:5897 DOE/JPL/955217—80/5 

Motorola, Inc., Phoenix, AZ (USA). 

Semiconductor Group 
6:5898 DOE/JPL/955339—80/4 
Argonne National Lab., IL (USA) 
6:5711 ANL/CEN/FE—80-2 
6:5766 ANL/ES—85 
6:5813 ANL—79-109 
6:5814 ANL—80-61 
6:5933 ANL/SDP—10 
6:5946 SOLAR/2014—78/60 
6:6020 DOE/ET/15208—1 
6:6052 EPRI-NP—1615 
6:6202 ANL/CNSV-TM—45 
6:6295 ANL/CEN/FE—80-12 
6:6475 ANL/EES-TM—107 
6:6766 ANL—80-101 

Oak Ridge National Lab., TN (USA) 
6:5644 ORNL/TM—7535 
6:5645 ORNL/TM—7573 
6:5646 CONF-801104—7(Draft) 
6:5647 CONF-801 142—3(Draft) 
6:5672 ORNL/MIT—317 
6:5673 ORNL/TM—6952 
6:5674 ORNL/TM—7513 
6:5685 CONF-801104—8 
6:5752 CONF-801156—1 
6:5796 CONF-801229—1 
6:5800 ORNL/TM—7557 
6:5805 CONF-801115—35 
6:5811 CONF-801230—1 
6:5815 CONF-801124—20(Draft) 
6:5847 ORNL/TM—6495 
6:5861 CONF-801210—10(Draft) 
6:5862 CONF-801212— 
6:5875 CONF-801203—4 
6:5876 CONF-801210—13 
6:6057 ORNL—5669 
6:6058 ORNL/TM—7237 
6:6059 ORNL/TM—7432 
6:6060 ORNL/TM—7471 
6:6070 ORNL/CSD/TM—135 
6:608 1 ORNL/TM—7607 
6:6086 CONF-801 107—29 





W-7405-ENG-36 ERA Vol. 6,No. 5 / 126CN 


Contract No. Abstract No. Report No. Contract No. Abstract No. Report No. 


6:6093 ORNL/TM—7491 6:6798 UCRL—83743 
6:6137 CONF-801154—1 6:6800 UCID—18847(Pt.2) 
6:6186 CONF-801203—3 6:6803 LBL—11068 
6:6203 CONF-801210—11 6:6804 LBL—11834 
6:6209 ORNL/TM—7553 6:6806 UCID— 18852 
6:6273 ORNL-tr—4694 6:6807 UCRL—52964 
6:6281 CONF-801124—31(Draft) 6:6808 UCRL—52996 
6:6296 CONF-801124—21(Draft) 6:6809 UCRL—83703 
6:6432 ORNL/TM—7596 6:6810 UCRL—84644 
6:6437 ORNL/TM—7363 6:6811 UCRL—85071 
aa a W-7405-ENG-82 Ames Lab., IA (USA) 
rn — en 662 IS-M~304 
6:6471 ORNL/TM—7290 6:6262 IS-M—301 
6:6490 ORNL/TM—6783 6:6263 IS-M—302 
6:6648 ORNL/EIS—151 6:6274 IS-M—300 
6:6658 CONF-801210—14 6:6275 IS-M—307 
6:6660 ORNL/MIT—312 6:6358 1S-M—291 
6:6768 ORNL/CSD—72 P 
6:6781 ORNL/TM—7558 
W-7405-ENG-36 Los Alamos Scientific Lab., NM (USA) 
6:5765 LA—8314-PR 
6:5768 LA—8619-MS 
6:5850 LA—8584-MS 
6:6149 CONF-800137— 
6:6379 LA-UR—80-1613 
6:6419 LA—8456-PR 
6:6420 LA—8388 
6:6421 LA—8600-MS 
6:6424 LA-UR—80-2941 
6:6663 LA—8579-PR 
6:6666 LA-UR—80-2818 
6:6667 LA-UR—80-2870 
6:6686 LA—8250-MS 
6:6726 LA—8492 
6:6727 LA—8538 
6:6763 LA—8546-T 
6:6770 LA—8616-MS 
6:6775 LA-UR—80-3022 
6:6793 LA-tr—80-25 
6:6794 LA-UR—80-3429 
W-7405-ENG-48 California Univ., Berkeley (USA). Lawrence 
Berkeley Lab. 
6:5881 LBL—11398 
6:5940 LBL—10619 
6:5951 LBL—10148 
6:5976 UCRL—13991 
6:5979 UCRL—15302 
6:5984 UCRL—83122(Rev.2) 
6:5987 LBL—10656 
6:5988 LBL—10867 
6:6003 UCRL—52938 
6:6092 LBL—11027 
6:6106 CONF-801022— 
6:6192 LBL—11687 
6:6234 UCRL—85141 
6:6264 LBL—11239 
6:6267 UCRL—84358 
6:6287 UCID— 15644-80-2 
6:6332 UCID— 18837 
6:6342 UCRL—85169 
6:6364 UCRL—52960-2 
6:6365 UCRL—82780 
6:6366 UCRL—85004 
6:6380 UCID— 18868 
6:6381 UCRL—53077 
6:6391 UCRL—52863 
6:6405 UCID—18831 
6:6406 UCRL—83997 
6:6442 UCRL—53062 
6:6460 UCRL—85084 
6:6474 UCID— 18838 
6:6482 LBL—9818 
6:6638 UCRL—84927 
6:6649 UCRL—85238 
6:6665 UCID— 18220 
6:6670 UCID— 18567 
6:6671 UCRL—53075 
6:6700 LBL—11085 
6:6701 LBL—11641 
6:6767 LBL—11885 
6:6771 UCID—18871 
6:6776 CONF-801119— 
(Vol.1)(Absts.) 
6:6795 LBL—11146 





127R / ERA Vol. 6, No. 5 


REPORT NUMBER INDEX 


The numbers assigned to all reports cited in the publication appear Report No. Abstract No. Availability 
in the first column of the index. The citation numbers are included CONF-780941- (10. materials research symposium, Gaithersburg, 
in the second column. Cross reference information and/or availabil- MD, USA, 18-22 Sep 1978) 
ity are included as appropriate. Abbreviations used in the availabil- aan oa eg pia 
ity column are elaborated at the end of the index. (Vol.2) 6.6293 2: No. 561, 1135-1152(1979) 
(Vol.2) 6:6314 2: No. 561, 1581-1596(1979) 
Report No. Abstract No. Availability (Vol.2) 6:6684 GPO, $20.00 
(Vol.2) 6:6685 2: No. 561, 943-972(1979) 
AECL- (Vol.2) 6:6689 2: No. 561, 915-941(1979) 
6186(Rev.1) 6:5812 NTIS (US Sales Only), PC A03/ CONF-7811120- (26. remote systems technology conference, 
MF AOl Washington, DC, USA, 12-17 Nov 1978) 
AeroChem-TN- 6:5801 26: 125-133(1978) 
6:6345 See COO-4169-5 6:5802 26: 365-371(1978) 
6:5803 26: 382-387(1978) 
6:5809 See RHO-C-48 6:5804 26: 397-407(1978) 
6:5831 26: 155-159(1978) 
6:6085 NTIS, PC A04/MF AOI 6:5832 26: 223-229(1978) 


, 6:5833 26: 230-235(1978) 
6:6377 NTIS, PC A09/MF AO1 
6:5834 26: 236-240(1978) 


i 7 6:5835 26: 241-249(1978) 
79-109 6:5813 NTIS, PC A04/MF AO1 6.5836 26. 250-254(1978) 


80-61 6:5814 NTIS, PC A03/MF AOI 
80-101 6:6766 NTIS, PC A03/MF AOI prod = peso re 
ANL/CEN/FE- 6:5839 26: 269-273(1978) 
2012 pat NTIS, PC AD4/MP AOI 6:5840 26: 408-412(1978) 
} , 6:5841 26: 413-429(1978) 
ANL/CNSV-TM- 6:5851 26: 435-438(1978) 
45 6:6202 NTIS, PC A03/MF AOl1 6:6062 26: 134-136(1978) 
ANL/EES-TM- 6:6063 26: 137-139(1978) 
107 6:6475 NTIS, PC A08/MF AO1 6:6065 26: 168-171(1978) 
ANL/ES- 6:6066 26: 172-186(1978) 
85 6:5766 NTIS, PC A04/MF AOI 6:6067 26: 187-191(1978) 
ANL/SDP- 6:6068 26: 196-200(1978) 
10 6:5933 NTIS, PC A03/MF AO1 6:6074 26: 215-219(1978) 
BDX- 6:6080 26: 111-124(1978) 
613-2517 6:6279 NTIS, PC A03/MF AOI 6:6082 26: 192-195(1978) 
613-2525 6:6351 NTIS, PC A03/MF AO 6:6083 26: 207-214(1978) 
BM-RI- 6:6294 26: 442-443(1978) 
8507 6:5693 GPO 6:6344 26: 372-377(1978) 
BNL- 6:6427 26: 201-206(1978) 
28450 6:6079 NTIS, PC A03/MF AOI 6:6428 26: 378-381(1978) ; 
28534 6:6481 NTIS, PC A03/MF AOI CONF-7811130- (Distribution automation and control working 
28609 6:6429 NTIS, PC A02/MF AO1 group, Baltimore, MD, USA, 20-22 Nov 1978) 
28614 6:6801 NTIS, PC A02/MF AOI P2 6:6044 See JPL-PUBL-79-35(Vol.2) 
28617 6:6668 NTIS, PC A02/MF AOI CONF-790187- (Oil pipeline symposium, Washington, DC, USA, 
28621 6:6647 NTIS, PC A02/MF AO! 30 Jan 1979) 


6:5751 See DOE/EIA-0247 
28629 6:6720 NTIS, PC A02/MF AOI , se ae . 
28687 6:6466 NTIS, PC A02/MF AOI CONF-7904102- (Industrial coal utilization conference, Pittsburgh, 


, PA, USA, 3-4 Apr 1979) 
28691 6:6430 NTIS, PC A02/MF AO1 6-5680 NTIS, PC A10/MF AO1 


28696 6:6017 NTIS, PC A02/MF AO1 * 
28702 6:6787 NTIS, PC A02/MF AOI — eg ppt pe 
28703 6:6788 NTIS, PC A02/MF AOI 65715 NTIS, PC A10/MF AOI 
51124 6:5949 NTIS, PC A03/MF AO! 6:5716 NTIS. PC A10/MF AOl 
51269 6:6215 NTIS, PC A0S/MF AOI 65717 NTIS. PC A10/MF AOI 
51294 6:6462 NTIS, PC A02/MF AOl 6:5731 NTIS, PC A10/MF AO1 
BNL-NCS- 6:6153 NTIS, PC A10/MF AOl 
51250 6:6722 NTIS, PC A07/MF AOl1 6:6154 NTIS, PC A10/MF AO! 
CAES- CONF-7904143- (Workshop on environmental and societal 
577-80 6:6221 See COO-4530-1 consequences of a possible CO/sub 2/-induced 
CONF-7611112- (Round table meeting, chemical and physical climate change, Annapolis, MD, USA, 2-6 Apr 
valorization of coal, Liege, Belgium, 9-10 Nov 1979) 
1976) 6:6487 NTIS, PC A21/MF AOl1 
6:5662 See EUR-5954 6:6488 NTIS, PC A21/MF AOI 
CONF-761278- (Seminar on emerging transportation planning CONF-7909184- (Load management equipment workshop, 
methods, Daytona Beach, FL, USA, Dec 1976) Sacramento, CA, USA, 20-21 Sep 1979) 
6:6200 See DOT-RSPA-DPB-S0-78-2 6:6045 Sacramento, CA; California 
CONF-7807111- (24. annual Rocky Mountain mineral law institute, Energy Commission (1979) 
Vail, CO, USA, 20-22 Jul 1978) CONF-7909189- (Solar central receiver semiannual review meeting, 
6:5726 Littleton, CO; Fred B. Rothman Williamsburg, VA, USA, 11-12 Sep 1979) 
and Co. (1980). 1 6:5928 See SERI/SP-633-637 
(17. symposium on combustion, Leeds, UK, 20-25 CONF-791072- (2. symposium on biotechnology in energy 
Aug 1978) production and conservation, Gatlinburg, TN, 
6:6347 Pittsburgh, PA; Combustion USA, 3-5 Oct 1979) 
Institute (1979). 6:5859 No. 10, 247-258(1980) 
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6:5868 New York, NY; John Wiley and 
Sons, Inc. (1980). 

6:5869 No. 10, 125-134(1980) 

6:5870 No. 10, 199-212(1980) 

6:6218 No. 10, 273-293(1980) 

6:6594 No. 10, 15-26(1980) 

(Symposium on the prospects of hydroelectric 

schemes under the new energy situation and on the 

related problems, Athens, Greece, 15-18 Oct 1979) 

6:6105 See TULEA-1979-02 

(Conference on synthetic fuels, Washington, DC, 

USA, 3-4 Oct 1979) 

6:6160 National Research Council, 
Washington, DC 

(5. workshop on laser interaction, Rochester, NY, 

USA, 5-9 Nov 1979) 

6:6798 See UCRL-83743 

(2. international coal utilization exhibition and 

conference, Houston, TX, USA, 6-8 Nov 1979) 

6:5872 NTIS, PC A02/MF AOl 

(Coal outlook conference, New Orleans, LA, USA, 

5-6 Nov 1979) 

6:5705 Washington, DC; Pasha 
Publications (1979). 

6:5727 Washington, DC; Pasha 
Publications (1979). 

6:5706 Washington, DC; Pasha 
Publications (1979). 

6:5728 Washington, DC; Pasha 
Publications (1979). 

6:5707 Washington, DC; Pasha 
Publications (1979). 

6:5729 Washington, DC; Pasha 
Publications (1979). 

6:5708 Washington, DC; Pasha 
Publications (1979). 

(Mid-American wood combustion conference, 

Traverse City, MI, USA, 8-9 Nov 1979) 

6:5899 See MASEC-CF-80-005 

6:5900 See MASEC-CF-80-005 

6:5901 See MASEC-CF-80-005 

6:5902 See MASEC-CF-80-005 

6:5903 See MASEC-CF-80-005 

6:5904 See MASEC-CF-80-005 

6:5905 See MASEC-CF-80-005 

6:5906 See MASEC-CF-80-005 

6:5907 See MASEC-CF-80-005 

6:5908 See MASEC-CF-80-005 

6:5909 See MASEC-CF-80-005 

6:5910 See MASEC-CF-80-005 

6:5911 See MASEC-CF-80-005 

6:5912 See MASEC-CF-80-005 

6:5913 See MASEC-CF-80-005 

6:5914 See MASEC-CF-80-005 

6:6027 See MASEC-CF-80-005 

(Health Physics Society meeting, Honolulu, HI, 

USA, 10-14 Dec 1979) 

6:6365 See UCRL-82780 

(New York Academy of Sciences meeting, New 

York, NY, USA, Dec 1979) 

6:6775 See LA-UR-80-3022 

(International conference on geotechnical and 

environmental aspects of geopressure energy, Sea 

Island, GA, USA, 13-20 Jan 1980) 

6:5984 See UCRL-83122(Rev.2) 

(USDOE national workshop on ground water and 

energy, Albuquerque, NM, USA, 29-31 Jan 1980) 

6:6149 NTIS, PC A10/MF AO! 

(COMPCON 1980, San Francisco, CA, USA, 25-28 

Feb 1980) 

6:6809 See UCRL-83703 

(International IECI conference, Philadelphia, PA, 

USA, 17-19 Mar 1980) 

6:5950 No. 80CH1551-1, 252-256(1980) 

(Nutrition and behavior conference, Williamsburg, 

VA, USA, 7-12 Mar 1980) 

6:6650 See UR-3490-1826 

(6. international conference on fluidized bed 

combustion, Atlanta, GA, USA, 9-11 Apr 1980) 

6:5712 NTIS, PC A99/MF AOl 

(Reversed field pinch theory workshop, Los 

Alamos, NM, USA, 28 Apr-2 May 1980) 

6:6790 See COO-2218-179 

6:6789 See COO-2218-177 

6:6777 See COO-2218-198 
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(Lignite symposium, College Station, TX, USA, 17- 

18 Apr 1980) 

6:5695 College Station, TX; Texas A and 
M University (1980). 

(Environmental symposium, New Orleans, LA, 

USA, 7-10 Apr 1980) 

6:5648 NTIS, PC A02/MF AO! 

(International cryogenic materials conference, 

Upton, NY, USA, 28-29 May 1980) 

6:6358 See IS-M-291 

(11. international quantum electronics conference, 

Boston, MA, USA, 23-26 Jun 1980) 

6:6379 See LA-UR-80-1613 

(International symposium on solar thermal power, 

Marseilles, France, 15-20 Jun 1980) 

6:5951 See LBL-10148 

(20. international conference on high energy 

physics, Madison, WI, USA, 17-23 Jul 1980) 

6:6718 See FERMILAB-Conf-80/65-THY 

6:6720 See BNL-28629 

(11. international conference on high energy 

accelerators, Geneva, Switzerland, 7-11 Jul 1980) 

6:6795 See LBL-11146 

(US/Europe workshop on nonlinear finite element 

analysis in structural mechanics, Ruhr, F.R. 

Germany, 28-30 Jul 1980) 

6:6360 See SAND-80-1605C 

(15. intersociety energy conversion engineering 

conference, Seattle, WA, USA, 18-22 Aug 1980) 

6:6185 See DOE/NASA/12726-6 

(International conference on the few body 

problems, Eugene, OR, USA, 17-23 Aug 1980) 

6:6690 NTIS, PC A02/MF AO1 

(International conference on effects of hydrogen on 

materials, Jackson Lake Lodge, WY, USA, 26-31 

Aug 1980) 

6:6266 See SAND-80-8656 

6:6264 See LBL-11239 

(10. international conference on electromagnetic 

isotope separators, Zinal, Switzerland, 31 Aug-6 

Sep 1980) 

6:6079 See BNL-28450 

(International astronomical union colloquium 58 on 

stellar hydrodynamics, Los Alamos, NM, USA, 

Aug 1980) 

6:6666 See LA-UR-80-2818 

6:6667 See LA-UR-80-2870 

(6. international peat congress, Duluth, MN, USA, 

17-23 Aug 1980) 

6:5860 NTIS, PC A02/MF AOl 

(Illuminating Engineering Society annual technical 

conference, Dallas, TX, USA, 24-28 Aug 1980) 

6:6192 See LBL-11687 

(5. Australian electrochemistry conference, Perth, 

Australia, 18-20 Aug 1980) 

6:6017 See BNL-28696 

(E. C. Sakman commemorative symposium, 

Minneapolis, MN, USA, 20-23 Aug 1980) 

6:6649 See UCRL-85238 

(55. Society of Petroleum Engineers of AIME 

annual technical conference and exhibition, Dallas, 

TX, USA, 21-24 Sep 1980) 

6:5987 See LBL-10656 

(Applied superconductivity conference, Santa Fe, 

NM, USA, 29 Sep-2 Oct 1980) 

6:6263 See IS-M-302 

6:6262 See IS-M-301 

(12. annual symposium on optical materials for high 

power lasers, Boulder, CO, USA, Sep 1980) 

6:6794 See LA-UR-80-3429 

(EPA/OECD international symposium for inland 

waters and lake restoration, Portland, ME, USA, 8- 

12 Sep 1980) 

6:6481 See BNL-28534 

(5. national passive solar conference, Amherst, MA, 

USA, 19-26 Oct 1980) 

6:5939 See IS-M-299 

(Flywheel technology symposium, Scottsdale, AZ, 

USA, 19-24 Oct 1980) 

6:6106 NTIS, PC A20/MF AO1 

6:6107 NTIS, PC A20/MF AOl 

6:6108 NTIS, PC A20/MF AO1 

6:6109 NTIS, PC A20/MF AO1 

6:6110 NTIS, PC A20/MF AO1 

6:6111 NTIS, PC A20/MF AOl 

6:6112 NTIS, PC A20/MF AOl 
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23 
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29 
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Abstract No. Availability 


6:6113 NTIS, PC A20/MF AOl1 

6:6114 NTIS, PC A20/MF AO1 

6:6115 NTIS, PC A20/MF AO1 

6:6116 NTIS, PC A20/MF AOI 

6:6117 NTIS, PC A20/MF A0O1 

6:6118 NTIS, PC A20/MF AO1 

6:6119 NTIS, PC A20/MF A0O1 

6:6120 NTIS, PC A20/MF AOI 

6:6121 NTIS, PC A20/MF AOl1 

6:6122 NTIS, PC A20/MF AO1 

6:6123 NTIS, PC A20/MF A0O1 

6:6124 NTIS, PC A20/MF A0O1 

6:6125 NTIS, PC A20/MF AO1 

6:6126 NTIS, PC A20/MF A0O1 

6:6127 NTIS, PC A20/MF A01 

6:6128 NTIS, PC A20/MF AOl1 

6:6129 NTIS, PC A20/MF AO1 

6:6130 NTIS, PC A20/MF AO1 

6:6131 NTIS, PC A20/MF A0O1 

6:6132 NTIS, PC A20/MF AOi 

6:6133 NTIS, PC A20/MF AOl1 

6:6134 NTIS, PC A20/MF A0O1 

6:6135 NTIS, PC A20/MF AOl 

6:6231 NTIS, PC A20/MF A0O1 

6:6239 NTIS, PC A20/MF A0O1 

6:6240 NTIS, PC A20/MF AO1 

6:6241 NTIS, PC A20/MF AO1 

6:6242 NTIS, PC A20/MF AO1 

6:6243 NTIS, PC A20/MF A0O1 

6:6244 NTIS, PC A20/MF AO1 

6:6245 NTIS, PC A20/MF A0O1 

6:6246 NTIS, PC A20/MF AO1 

6:6247 NTIS, PC A20/MF AOl1 

6:6248 NTIS, PC A20/MF AOl 

6:6249 NTIS, PC A20/MF AO1 

6:6250 NTIS, PC A20/MF A0O1 

6:6251 NTIS, PC A20/MF AO1 

6:6252 NTIS, PC A20/MF AOl1 

6:6253 NTIS, PC A20/MF AO1 
(Special topical meeting - materials performance in 
nuclear steam generators, St Petersburg Beach, FL, 
USA, 6-9 Oct 1980) 

6:6048 See GA-A-15836 

(5. annual thermal storage meeting, McLean, VA, 
USA, 10-15 Oct 1980) 

6:6139 See SERI/TP-631-838 
(Conference on high density penetration materials, 
Charlottesville, VA, USA, 28-30 Oct 1980) 
6:6265 See SAND-80-1441C 

(2. international symposium on the production and 
neutralization of negative hydrogen ions and 
beams, Upton, NY, USA, 6 Oct 1980) 

6:6787 See BNL-28702 

6:6788 See BNL-28703 

(5. international symposium on polynuclear 
aromatic hydrocarbons, Columbus, OH, USA, 28- 
30 Oct 1980) 

6:6491 See COO-4374-3 

(Conference on electrical insulation and dielectric 
pheonomena, Boston, MA, USA, 29 Oct 1980) 
6:6406 See UCRL-83997 

(JOWOG 6 conference, Albuquerque, NM, USA, 
7-9 Oct 1980) 

6:6422 See SAND-80-2496C 

6:6425 See SAND-80-2321C 
(International workshop on artificial superlattices, 
Urbana, IL, USA, 30-31 Oct 1980) 

6:6766 See ANL-80-101 

(ICANS IV conference, Tsukuba, Japan, 20-24 Oct 
1980) 

6:6424 See LA-UR-80-2941 

(12. annual Tri-Service Manufacturing technology 
conference, Bal Harbour, FL, USA, 22 Oct 1980) 
6:6366 See UCRL-85004 

(UMR-DNR conference on energy, Rolla, MO, 
USA, 14-16 Oct 1980) 

6:5692 See IS-M-304 

(Calcitonin meeting, Milan, Italy, 14-17 Oct 1980) 
6:6647 See BNL-28621 

(IEEE nuclear science symposium, Orlando, FL, 
USA, 5-7 Nov 1980) 

6:6435 See SLAC-PUB-2644 

6:6433 See SLAC-PUB-2632 

6:6404 See SLAC-PUB-2627 

6:6429 See BNL-28609 

6:6434 See SLAC-PUB-2641 
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6:6092 See LBL-11027 

6:6430 See BNL-28691 

6:6466 See BNL-28687 

6:6804 See LBL-11834 

6:6801 See BNL-28614 

6:6805 See SLAC-PUB-2639 

(73. annual meeting of the American Institute of 
Chemical Engineers, Chicago, IL, USA, 12-16 Nov 
1980) 

6:5646 NTIS, PC A02/MF AOI 

6:5685 NTIS, PC A02/MF AO1 

(ANS international conference, Washington, DC, 
USA, 17-21 Nov 1980) 

6:6086 NTIS, PC A02/MF A0Ol1 

6:6089 See HEDL-SA-2215-FP 

6:6356 See HEDL-SA-2184-FP 

6:6055 See HEDL-SA-2206-FP 

6:6054 See HEDL-SA-2190-FP 

6:6090 See HEDL-SA-2254-FP 

6:6056 See HEDL-SA-2210-FP 

6:6355 See HEDL-SA-2180-FP 

6:6357 See HEDL-SA-2193-FP 

6:6053 See HEDL-SA-2183FP 

6:6359 See RHO-SA-183 

(6. conference on application of accelerators in 
research and industry, Denton, TX, USA, Nov 
1980) 

6:6668 See BNL-28617 

(6. international symposium on packaging and 
transporting radioactive material, Berlin, F.R. 
Germany, 10 Nov 1980) 

6:5805 NTIS, PC A02/MF A0Ol 

6:5808 See HEDL-SA-2091-FP 

6:5807 See HEDL-SA-2084-FP 

(22. annual meeting of the division of plasma 
physics of the APS, San Diego, CA, USA, 10-14 
Nov 1980) 

6:6776 NTIS, PC A21/MF AOl 

(1980 fall DECUS US symposium, San Diego, CA, 
USA, 4-7 Nov 1980) 

6:6802 See HEDL-SA-2208 

6:6811 See UCRL-85071 

(3. annual meeting of the Materials Research 
Society, Boston, MA, USA, 17-20 Nov 1980) 
6:5815 NTIS, PC A02/MF AO1 

6:6296 NTIS, PC A02/MF AOl1 

6:6281 NTIS, PC A02/MF A0O1 

6:6275 See IS-M-307 

6:6274 See IS-M-300 

(3. international coal utilization exhibition and 
conference, Houston, TX, USA, 18-20 Nov 1980) 
6:5647 NTIS, PC A02/MF AO1 
(International conference on thermal storage in 
buildings, Toronto, Ontario, Canada, 12-14 Nov 
1980) 

6:6137 NTIS, PC A02/MF AO1 
(Symposium on diesel fuel obscurants, Ft Detrick, 
MD, USA, 13-14 Nov 1980) 

6:5752 NTIS, PC A03/MF AO1 

(2. international congress on numerous methods for 
engineering, Ithaca, NY, USA, 11 Nov 1980) 
6:6361 See SAND-80-1966C 
(Symposium and workshop on the Mount St. 
Helens eruption, Washington, DC, USA, 18-21 
Nov 1980) 

6:6460 See UCRL-85084 

(International symposium on phosphogypsum, Lake 
Buena Vista, FL, USA, 5-7 Nov 1980) 

6:6638 See UCRL-84927 

(4. UMTA R and D conference, Norfolk, VA, 
USA, 21 Nov 1980) 

6:6234 See UCRL-85141 
(Telecommunications conference, Houston, TX, 
USA, 30 Nov-4 Dec 1980) 

6:6426 See SLAC-PUB-2567 

(SIAM fall meeting, Houston, TX, USA, 6-8 Nov 
1980) 

6:6810 See UCRL-84644 

(3. NAWDEX membership conference and 
workshop, Falis Church, VA, USA, 18-19 Nov 
1980) 

6:6034 See HEDL-SA-2271 

(National conference on renewable energy 
technologies, Honolulu, HI, USA, 7-13 Dec 1980) 
6:6186 NTIS, PC A02/MF AOl1 

6:5875 NTIS, PC A02/MF AO1 
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(ORNL: conference on the leachability of 

radioactive solids, Gatinburg, TN, USA, 9-12 Dec 

1980) 

6:5842 NTIS, PC A03/MF AOl1 

(GAMNI international symposium on numerical 

methods in engineering, Paris, France, 1-5 Dec 

1980) 

6:6361 See SAND-80-1966C 

(3. Miami international conference on alternative 

energy sources, Miami Beach, FL, USA, 15-17 Dec 

1980) 

6:5861 NTIS, PC A03/MF AO1 

6:6203 NTIS, PC A02/MF AOl1 

6:5876 NTIS, PC A02/MF AOl 

6:6658 NTIS, PC A02/MF AOl 

(Fuel alcohol extraction (FUALEX) method of 

neutral solvents extraction technology 

commercialization conference, Oak Ridge, TN, 

USA, 2 Dec 1980) 

6:5862 NTIS, PC A03/MF AOl1 

(Elastic waves and microstructures conference, 

Oxford, UK, 16-17 Dec 1980) 

6:6267 See UCRL-84358 

(2. wind energy innovative systems conference, 

Colorado Springs, CO, USA, 3-5 Dec 1980) 

6:6001 See SERI/CP-635-938 

6:6004 See SERI/CP-635-938 

6:6008 See SERI/CP-635-938 

6:6009 See SERI/CP-635-938 

6:6010 See SERI/CP-635-938 

6:6011 See SERI/CP-635-938 

6:6012 See SERI/CP-635-938 

6:6013 See SERI/CP-635-938 

6:6014 See SERI/CP-635-938 

6:6015 See SERI/CP-635-938 

6:6016 See SERI/CP-635-938 

(2. international congress on numerous methods for 

engineering, Atlanta, GA, USA, 15-17 Dec 1980) 

6:6361 See SAND-80-1966C 

(IAEA specialists’ meeting on coolant chemistry, 

plateout and decontamination, Julich, F.R. 

Germany, 2-4 Dec 1980) 

6:6049 See GA-A-16086 3i(App-7) 

6:6050 See GA-A-16163 FVLR- 

6:6088 See GA-A-16169 — 

(American Chemical Society southeast-southwest 

regional meeting, New Orleans, LA, USA, 10-13 

Dec 1980) 

6:6339 See DP-MS-80-78 

(Atomic and nuclear methods in fossil energy 

research meeting, Mayaguez, Puerto Rico, 1-4 Dec 

1980) 

6:5684 See MLM-2738(OP) 

(Topical meeting: the recovery of uranium from sea 

water, Cambridge, MA, USA, 1-2 Dec 1980) 

6:5796 NTIS, PC A02/MF AOl 

(National Estimating Society conference on energy 

economics of the 80's, Huntsville, AL, USA, 8-10 

Dec 1980) 

6:5811 NTIS, PC A02/MF AOl 

(International congress on applied systems research 

and cybernetics, Acapulco, Mexico, 12-16 Dec 

1980) 

6:6463 NTIS, PC A02/MF AO1 

(Conference on the dynamic response of structures, Til 

Atlanta, GA, USA, 14-16 Jan 1981) T12 

6:6352 NTIS, PC A02/MF AO1 DOE/CS- 

(American Chemical Society symposium on the 0026/ 12 

chemistry of engine combustion deposits, Atlanta, DOE/CS/30169- 

GA, USA, 29 Mar-3 Apr 1981) 4 
DOE/CS/31507- 


6:5675 See SAND-80-2527C 
Tl 
DOE/CS/34153- 


3 
DOE/CS/40081- 
Tl 
DOE/CS/50115- 
T28 
DOE/CS/51294- 
01 
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DOE/CS/54240- 
Til 


31(App.1) 
31(App.2) 
31(App.3) 
31(App.4) 


31(App.5) 


DOE/AD- 
0039 
DOE/AF/10001- 
T2 
DOE/AL/10752- 
3 


7 
DOE/BETC/2273- 
1 
DOE/BP/15325- 
T2 


6:6723 NTIS, PC All/MF A0Ol 
6:6423 NTIS, PC A02/MF AOl 
6:6789 NTIS, PC A02/MF AO1 
6:6790  - NTIS, PC A02/MF A0Ol 
6:6777 NTIS, PC A02/MF AO1 
6:6047 NTIS, PC A05/MF A0O1 
6:6345 NTIS, PC A02/MF AOI 
6:6335 NTIS, PC A06/MF A0O1 
6:6336 NTIS, PC A06/MF AOI 
6:6337 NTIS, PC A06/MF A0O1 
6:6338 NTIS, PC A06/MF A01 
6:6353 NTIS, PC A06/MF AO1 
6:6612 NTIS, PC A06/MF A0O1 
6:6613 NTIS, PC A06/MF AO1 
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6:6614 NTIS, PC A06/MF AO1 
6:6615 NTIS, PC A06/MF AOl 
6:6616 NTIS, PC A06/MF AO1 
6:6617 NTIS, PC A06/MF A0O1 
6:6618 NTIS, PC A06/MF AO1 
6:6619 NTIS, PC A06/MF AO1 
6:6620 NTIS, PC A06/MF AO1 
6:6621 NTIS, PC A06/MF AO1 
6:6627 NTIS, PC A06/MF AOI 
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